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Executive Summary

This feasibility stﬁdy (FS) report for Operable Unit 1 (QUl) of the Quanta Resources

Superfund Site in Edgewater, New Jersey, adjacent to the Hudson River, has been prepared

in accordance with CERCLA requirements pursuant to an EPA Administrative Order on
Consent (AOC) and with EPA direction and input. The FS report addresses EPA requests
that the Respondents provide a logical and consistent approach to addressing principal
threat waste and low-level threat waste that is consistent with EPA guidance. As defined in
the AOC, OU1 “shall mean the areas of the Site, including soil, debris and groundwater,
westward of the Hudson River Bulkhead”; OU2 “shall mean the areas of the Site, including
surface water and sediments, eastward of the Hudson River Bulkhead.” OU2 is being
investigated pursuant to a separate EPA AOC. The EPA, in consultation with the New

- Jersey Department of Environmental Protection (NJDEP) and with public input, will use the
-FS'information to select a remedial action alternative for QU1

The site is well understood for purposes of supporting an OU1 remedial alternative
development and evaluation. The primary components of the conceptual site model —
including site setting and land use, geology and hydrogeology; and nature and extent of
contamination —are discussed below, as are the data gaps that are being addressed as part*
of an ongoing supplemental remedial investigation (SRI). Data obtained as part of the
ongoing SRI will supplement existing data and allow for sufficient.characterization of

human health risk at Block 93 Central and South and for groundwater at the site as a whole.

The purpose of this FS is to develop and evaluate a range of alternatives that protect human
health and the environment, that maintain that protection over time, and that are consistent
in defining and addressing the principal threat waste and potential risks at the site.

Site Setting and Land Use

The approximately 23-acre OU1 has been used for various purposes and has had multiple
property owners. Prior to the mid-1800s, the site and surrounding areas were tidal
marshlands associated with the Hudson River. Development included: the systematic -
infilling of these marshlands with a variety of materials, some containing polycyclic
aromatic hydrocarbons (PAHs) and heavy metals at concentrations exceeding present-day
regulatory soil cleanup criteria and contributing to the presence of these constituents in
groundwater. - :

Numerous entities operated at the site from the latter part of the 1800s up until 1981. From
approximately 1872 to 1971, a large portion of the site was used to process coal tar and fo
produce paving and roofing materials. From 1974 to 1981, a portion of the site was
reoccupied and leased for 011 recycling. Aboveground and underground storage tanks were
subsequently removed, and that portion of the site has remained vacant since. A former
sulfuric acid plant generated elevated concentrations of arsenic (and to a lesser extent, lead)
in oxidizing pyrite ore in a portion of OU1 that partially overlaps with the location of former
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FEASIBILITY STUDY REPORT—QU 1 -

coal tar operations. This area is the subject of an NJDEP Administrative Consent Order. A ' .
number of commercial buildings and roads are currently located on portions of OU1.

Geology and Hydrogeology

OUT1 soil consists predominantly of historic fill material contaminated with PAHs and
metals overlying deposits of native'sand and orgamc silt, including peat. Heterogeneous fill
material contains constituents of interest (COIs) in concentrations that exceed regulatory soil
cleanup criteria and contribute to the presence of constituents in groundwater that also
exceed regulatory criteria; the fill contain bouilders and large debris, which could complicate
the implementation of remedial actions. ‘

These upper stratigraphic units are underlain by a silty-clay aquitard, the top of which is
located at a depth of 10 to 30 feet below ground surface (bgs). The undulating surface of this
unit pinches out against the bedrock high to the north of the site (the former Celotex
property) and forms a natural depression in the central portion of the site. A confined,
water-bearing deep sand unit lies below portions of the aquitard and above bedrock.

- Depth to groundwater is shallow on the Quanta property (ranging from 0.5 to 6 feet bgs),
and the flow direction of unconfined groundwater is to the east and south. A tidally
influenced mudflat or marsh associated with the Hudson River borders OU1 immediately
east of the wooden bulkhead. These mudflat sediments consist of organic silt to clayey silt
greater than 50 feet thick. T :

Conceptual Site Model

Non-aqueous phase liquid (NAPL) is present primarily in the form of residual and free-.
phase dense NAPL in shallow soils above and on top of the aquitard. NAPL physical
characteristics such as viscosity are variable throughout OU1. Most free-phase NAPL is
present in discrete areas (or zones) above and within the top few feet of the silty clay
confining layer. The results of the final remedial investigation report! indicate that NAPL at
- OUl is generally stable under current conditions. Migration is constrained by the physical
properties of the NAPL (e.g., high viscosity and interfacial tension), the soil pore size, and
physical barriers such as the silty clay confining unit and shallower organic silt deposits. Tar
boils occur during the summer months when solid tar in the shallow unsaturated zone
becomes heated enough to seep upward to the grourid surface through cracks in soil or
pavement. '

The presence of sheens and NAPL in areas of OU2 adjacent to NAPL-impacted zones,
indicate that it is possible that some migration of NAPL is occurring from OU1 to OU2.
Additional evaluations being performed as part of the SRI will provide further information
on the potential for NAPL migration in these nearshore areas. :

The draft baseline human health risk assessment? evaluated the potential risk at the site and -
identified the constituents of concern (COCs) for surface soil, subsurface soil, and

1 CH2M HILL. 2008. Final Remedial Investigation Report, Quanta Resources Superfund Site, Operable Unit 1. August.
2 cH2M HILL. 2007. Draft Baseline Human Health Risk Assessment, Quanta Resources Superfund Site, Operable Unit 1. .

November.
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EXECUTIVE SUMMARY

groundwater, which consist primarily of semivolatile organic compounds (SVOCs)
(predominantly PAHs), aromatic volatile organic compounds (VOCs), metals, and, to a
lesser extent, chlorinated VOCs, pesticides, and polychlorinated biphenyls (PCBs). Of the
COCs identified, arsenic (in the reduced arsenite species [As I11]), PAHs (primarily
benzo(a)pyrene, dibenz(a,h)anthracene, benzo(b)fluoranthene, and benzo(a)anthracene),
and naphthalene are considered the primary risk drivers for most media and receptors
evaluated. The remedial action alternatives target these primary risk drivers as well as
NAPL (a source of PAHs and naphthalene) by eliminating exposure pathways thereby
eliminating potential risk to human health and the environment.

Concentrations of COCs in groundwater have generally beeén constant over time and decline
with distance from sources, as evidenced by concentration versus time ‘plots and plots of
groundwater plumes over time for key constituents. The footprint of the composite extent of
COIs in groundwater is not expanding as a result of attenuation mechanisms including
adsorption and degradation processes evidenced by the geochemistry of groundwater.

The remedial alternatives that are evaluated withiri this FS report address the presence of
principal threat source material and dissolved phase COCs by eliminating exposure
* pathways, thereby eliminating potential risk to human health and the environment.

Supplemental Remedial Investigétierj,

Supplemental site characterization activities are ongoing, but remedial investigations have
been carried out at OU1 and reported in the final remedial investigation report. The SRI is
under way to address uncertainty for the following topics:

. Ground_water flow paths and the distribution, fate, transport, and attenuation of NAPL
constituents and arsenic across the groundwater-surface water transition zone between
OU1 and OU2 (needed for the FS groundwater femedy)

* OUI nature and extent of NAPL adjacent to the wooden bulkhead (needed to finalize
the extent of NAPL remedy) : : :

o-  Physical characteristics of the bulkhead and its role in llmltmg NAPL mlgratlon (needed
for evaluation of FS remedial alternatives)

e Distribution, mobility, and stability of arsenic and NAPL constituents in groundwater
within and downgradlent of suspected source zones (needed for the FS groundwater
remedy) -

* Delineation of NAPL and arsenic in several site areas (needed to update the extent of
soil remedy and associated costs)

The SRI results will require components of the remedial action alternatives to be revised.
Therefore the alternatives will be reviewed following an evaluation of the SRI data.
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FEASIBILITY STUDY REPORT—OU 1

Applicable or Relevant and Appropriate Requirements, o .
Remedial Action Objectives, and Preliminary Remediation -
Goals |

Applicable or relevant and appropriate requirements (ARARs), remedial action objéctives
(RAOs), and preliminary remediation goals (PRGs) were developed for OU1, in accordance
with CERCLA guidance, to define the extent of contaminated media requiring remedial
action and to support development of remedial action alternatives that will protect human
health and the environment and comply with ARARs..

The following RAOs were identified to mitigate the potential risks associated with the site:

Principal Threats - B
1. Remove, treat, or contain free product pursuant to NJAC 7:26E-6.1(d)

2. Prevent human éxposure to NAPL and arsenic source material that poses human
health risk in excess of 103 ELCR

3. Prevent current or potential future migration of free-phase NAPL to the Hudson River
or to areas that would result in direct contact exposure -

4. Prevent migration of source material that poses a potential source of vapor intrusion
and resulting inhalation exposure within existing or potential future structures, to the -

extent practicable _ x .

Low-Level Threat Source Materiai

1. Prevent/minimize potential human exposure through contact, ingestion, inhalation
(dust), or vapor intrusion that presents unacceptable risk

2. Prevent/minimize potential erosional transport offsite or to OU2 of site COCs at -
concentrations posing unacceptable risk :

3. Remove, treat, or contain free and residual product pursuant to NJAC 7:26E-6.1(d)

" Groundwater

1. Prevent/minimize potential exposure by contact, ingestion, inhalation/vapor
intrusion that presents unacceptable risk

2. Prevent migration and preferential flow of COCs to OU2 at levels resulting in risk
above acceptable levels to human health or ecological receptors

NJAC, New Jersey Administrative Code; ELCR, excess lifetime cancer risk; HI, hazard index.

Restoration of groundwater to drinking water quality at the site is technically impracticable
"due to the regional contaminated and heterogeneous fill, offsite contaminant sources, and ‘

W ’ Preliminary Draft -



EXECUTIVE SUMMARY

the presence of NAPL throughout the site. In addition, site groundwater is not suitable for
drinking water due to its shallow depth, saltwater intrusion, and urban runoff. A technical
impracticability waiver of specific ARARs is being requested for onsite groundwater;
however, further migration of the plume and exposure to contaminated groundwater will -

+ be prevented, and groundwater discharging to OU2 will meet ARARs.

Principal Threat Evaluation

OU1 data were evaluated to determine the locations of principal threat and low-level threat
wastes in accordance with EPA guidance. Principal threat wastes are considered to be
highly toxic or highly mobile source material that generally ¢annot be reliably contained or
would potentially present a significant risk should exposure occur. Low-level threat wastes
are source material that generally can be reliably contained and would pose only a low
potential risk in the event of exposure. This FS proposes to treat principal threat wastes,
wherever practicable. Of the eight OU1 areas containing source material, the following are
addressed in this FS as principal threats: NAPL zones NZ-1, NZ-2, and NZ-5; tar boils; and
the portion of the high-concentration arsenic area (HCAA) (i.e., area with arsenic
concentrations in soil exceeding 336 mg/kg) on the Quanta property and Block 93 North.
NAPL zones NZ-3 and NZ-4, as well as the portion of the HCAA on the Celotex property,
were determined to be low-level thréat wastes. Evaluation of the presence of NAPL in NZ-4
is ongoing as part of the SRI. These source areas are shown in Fj gure ES-1 and ES-2.

Technology Screening

In a manner consistent with the RAOs and PRGs, remedial tethlwologies were identified for
free-phase NAPL, soil, and groundwater. Technologies generally fell within the categories
of (1) no further action (NFA), (2) institutional controls, (3) monitored natural attenuation
(MNA), (4) containment, (5) in situ treatment, and (6) extraction and ex situ treatment/
disposal. Technologies were then screened on the basis of technical implementability,
effectiveness, and relative cost. '

Technologies retained for free-phase NAPL remediation included NAPL recovery trenches
and wells, in situ solidification/stabilization, other in situ treatment (such as chemical
oxidation), in situ permeable reactive barrier (PRB),.and funnel-and-gate system.

Those retained for soil remediation included institutional controls, soil cover, soil multilayer
cap, in situ solidification/stabilization, other in situ treatiment (such as chemical oxidation)
and excavation followed by treatment or disposal.

7

Those retained for groundwater remediation included institutional controls, MNA,
subaqueous reactive barrier, in situ treatment (such as chemical oxidation), and
extraction/treatment/disposal. ’

Remedial Action Alternatives

On the basis of the potential risks present at the site and the remainin g remedial
technologies available after the screening was completed, five alternatives were assembled
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FEASIBILITY STUDY REPORT~OU 1

‘that use varying combinations of technologies to mitigate potential risks posed by principal
threat, low-level threat source material, and groundwater through removal, treatment, or
elimination of the exposure pathway. The implementations of each of the five alternatives
are presented conceptually in Figures ES-3 through ES-12. Each alternative was then
evaluated against the seven criteria identified in the National Contingency Plan (NCP). As
required, NFA is included as Alternative 1 for comparison to remedial action alternatives. .

All alternatives, with the exception of NFA, include the following components to achieve
RAOs for areas outside the defined NAPL and HCAA zones, indoor air, and groundwater:

. Soﬂ capping ' N

o Institutional controls to prevent exposure to COCs in soil and groundwater
—> e Vapor intrusion mitigation at the 115 River Road building, and other buildings if needed
e A subaqueous reactive barrier (SRB) to treat groundwater discharging to the Hudson
W KRR River

— \J The use of the SRB for groundwater is a contingency component of the proposed remedial
\o\)— , - alternatives to address uncertainty related to the degree of attenuation of OU1 dissolved-
phase constituents and residual NAPL, which could result in sheens, prior to their being
o& W Q«(ﬁlscharged to OU2. The SRB would address the corresponding risk, if any.

W \y. &, The manner in which the alternatives address principal threat waste is summarized below:

gt
\\\1 (‘Q‘ e Alternative 2 —containment: NAPL is recovered from wells and trenches in NZ-1, NZ-2,

\:3 v and NZ-5; potential NAPL migration to the Hudson is mitigated by a PRB or funnel and
P g & y
gate. HCAAs are capped. \

e Alternative 3—excavation, containment, and in situ solidification/stabilization: Tar
' boils, NZ-1, and NZ-2 are excavated to a depth of 4 feet bgs; NAPL is recovered from
wells and trenches in NZ-1, NZ-2, and NZ-5; and potential NAPL migration is mitigated
" by a PRB or funnel and gate. HCAAs are solidified/stabilized in situ.

e Alternative 4 —in situ solidification/stabilization: Tar boils, NZ-1, NZ-2, NZ-5, and the
-HCAAs are solidified /stabilized in situ. '

e Alternative 5—in situ solidification/stabilization and other in situ treatment: Tar boils,
NZ-1, and NZ-2 are excavated to a depth of 4 feet bgs; NAPL is recovered from wells
and trenches in NZ-1, NZ-2, and NZ-5, and this is followed by in situ treatment The
HCAAs are solidified/stabilized in situ.

e Alternative 6 — excavation: Tar boﬂs NZ-1, NZ 2, NZ-5, and HCAAs are excavated and
“disposed of offsite.

Detailed Analysis of Alternatives

" A comparative analysis of Alternatives 2 through 6 is summarized in Table ES-1, indicating
how each successfully mitigates potential risk associated with principal threat waste and
how each relates to other contaminant source considerations. Table ES-1 also summarizes
how the alternatives address seven of the nine NCP criteria that are applicable at this stage
of the FS process. Evaluation of the alternatives against the seven NCP criteria indicate that

3
<
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BLOCK 92.01
(LOT 1.01)

BLOCK 94
(LOT 1)

BLOCK 93
(NORTH)

A

BLOCK 93 d o

(CENTRAL)

BLOCK 93
(SOUTH)

LEGEND

Hudson River Shoreline

---------- Quanta Property Boundary

r = = Approximate area of tar "boils" (Not
necessarily present throughout
depicted area)

D Existing Arsenic Liner

Arsenic > 336 ppm

NAPL Zones (Principal Threat Waste)

NAPL Zones (Low Level Threat Waste)

Notes:

1. Final extent of NAPL Zones (NZ) will be deter-
mined based on results of SRI investigation.
2. Adiscussion of the extents of the Quanta
Resources Superfund Site OU1 is provided
in Section 4.0 of the Remedial Investigation
Report.
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OU1 QUANTA EXTENTS AND
CROSS SECTION LOCATIONS

Quanta Resources Superfund Site
Operable Unit 1
Edgewater, New Jersey
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BLOCK 92.01
(LOT 1.01)

®

LEGEND

NAPL Recovery Well
NAPL Sentinel Well

== NAPL Recovery Trench

Hudson River Shoreline

+ Quanta Property Boundary
Existing Arsenic Liner
Inspect/maintain existing road
surface or slab-on grade foundation

New Basement Slab
(Converted to Crawl Space)

Notes:

1. Surface soils south of 115 River Road will be
addressed with redevelopment of the former
Lever Bros. property.

2. Extent of remedy on Block 93 North, Central,
South, under River/Gorge Roads, and in areas to
the west will be determined prior to remedy imple-
mentation.

3. Vapor intrusion mitigation will be installed and/or
maintained at occupied buildings within OU1 as
necessary based on indoor air investigations.

= m—|

Groundwater Flow (Oct. 2006)

oS ? 125 2?0 k. New Engineered Cap 4. Final recovery and sentinel well layout will be
4 S . et ! determined during remedial design.
e
Note:
m 1. Approximate shallow groundwater direction
based on conditions in October 2006.
""""" Quanta Property Boundary 2. Groundwater modeling will be performed to
= Apparent Stormwater Line predict future flow direction.
woumi 4, Groundwater Monitoring Well ‘
Funnel and Gate or Permeable = CH2MHILL
Groundwater Reactive Barrier
Convergence ’ Composite extent of the Quanta
|:] Resources Superfund Site (OU1) ALTERNATIVE 2 - PLAN VIEW
including the high concentration
arsenic area
NEN (U0} Extent of Subaqueous Reactive Barrier | | Quanta R(G)SOUI"%?S lSju;ﬁrfund Site
¥ T : e perabie Uni
Qo | /\ 0 150 300 f. » Approximate Direction of Shallow Edgewater, New Jersey
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Plan view of the Quanta Resources Superfund Site

Note:

- Extent of NAPL is not representative of recoverable
NAPL and final extent will be determined in the SRI.

- Gradation of NAPL and tar boil shading is approx-
imated for visual depiction.

- Interval of observed NAPL based on boring logs
and TarGOST responses.

. Water table elevation depiction based on synoptic
measurements taken in October 2006.

. Dashed lithology lines are inferred from data and
observations.

. ft. = feet
amsl = above mean sea level

. Nature of OU1/0U2 boundary will be determined
inthe SRI.

. 115 River Road dimensions are estimated

. Recovery trench shown parallel to cross-section line,
trench width will be 3-4 ft.
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ALTERNATIVE 2 - CROSS SECTIONS

Quanta Resources Superfund Site
Operable Unit 1
Edgewater, New Jersey
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BLOCK 92.01
(Lot 1.01)
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2. Cutoff wall implemented if necessary for
redevelopment prior to OU2 decision.

3. Vapor intrusion mitigation will be installed and/or
maintained at occupied buildings within OU1 as
necessary based on indoor air investigations.

4. Required extent of new engineered cap as shown;
final extent to be determined during remedial
design.

5. Surface soils south of 115 River Road will be
addressed with redevelopment of
former Lever Bros. property.

6. Disturbed surfaces will be restored to previous
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2. Cutoff wall implemented if necessary for

3. Temporary access to Former Celotex property

Notes:

1. Extent of remedy on Block 93 North, Central, South,
under River/Gorge Roads, and in areas to the west
will be determined prior to remedy implementation.
redevelopment prior to OU2 decision.
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under River/Gorge Roads, and in areas to the west
will be determined prior to remedy implementation.

conditions after remediation.
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necessary based on indoor air investigations.

. Surface soils south of 115 River Road will be
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Notes:

1. Extent of remedy on Block 93 North, Central, South,
under River/Gorge Roads, and in areas to the west
will be determined prior to remedy implementation.

2. Final recovery and sentinel well layout will be
determined during remedial design.

Notes:

1. Extent of remedy on Block 93 North, Central, South,
under River/Gorge Roads, and in areas to the west
will be determined prior to remedy implementation.
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Notes:

1. Extent of remedy on Block 93 North, Central, South,
under River/Gorge Roads, and in areas to the west
will be determined prior to remedy implementation.

2. Disturbed surfaces will be restored to previous
conditions after remediation.

3. Vapor intrusion mitigation will be installed and/or
maintained at occupied buildings within OU1 as
necessary based on indoor air investigations.

4. Protection from surface soils south of 115 River
Road will be addressed with redevelopment of
former Lever Bros. property.
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Excavation for NAPL/Tar Boils
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Excavation for NAPL

Excavation for Arsenic > 336 mg/kg

] JEIN

Extent of Subaqueous Reactive Barrier

Notes:

1. Extent of remedy on Block 93 North, Central, South,
under River/Gorge Roads, and in areas to the west
will be determined prior to remedy implementation.

2. Final excavation depths will be determined during
remedial design.
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'//A Engineered Cap

Inspect/maintain existing road surface
or slab-on grade foundation

New Engineered Cap

New Basement Slab
(Converted to Crawl Space)

Extent of Subaqueous Reactive Barrier

AN

Notes:

1. Disturbed surfaces will be restored to previous
conditions after remediation.

2. Protection from surface soils south of 115 River
Road will be addressed with redevelopment of
former Lever Bros. property.

3. Extent of remedy on Block 93 North, Central, South,
under River/Gorge Roads, and in areas to the west
will be determined prior to remedy implementation.

4. Vapor intrusion mitigation will be installed and/or
maintained at occupied buildings within OU1 as
necessary based on indoor air investigations.

5. Required extent of new engineered cap as shown;
final extent to be determined during remedial
design.
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EXECUTIVE SUMMARY

-~

each alternative will provide protection of human health and the environment but will -
require long-term maintenance of caps, institutional controls, a subaqueous reactive barrier,
and vapor intrusion mitigation measures. The last two criteria, community acceptance and
state acceptance, will be incorporated after a public comment period. Alternatives 2 through
6 all meet the two threshold criteria of overall protection of human health and the
environment and compliance with ARARs, with the exception of drinking water ARAR:s for
_groundwater, as noted above.

Alternatives 2 through 6 satisfy the four “balancing” criteria of long-term effectiveness or
permanence; reduction of toxicity, mobility, or volume; short-term effectiveness; and
implementability. Rough order-of-magnitude estimates are presented in Table ES-1 for each
alternative for the fifth balancing criteria, cost. Estimates range from: approximately

$30 million for Alternative 2 (containment) to $90 million for Alternative 6 (excavation).

Finally, Table ES-1 summarizes how the alternatives comply with NJDEP regulations
requiring the removal, treatment, or containment of product and why a technical
impracticability waiver from the requirement to remediate groundwater to drinking water
standards is appropriate at the site. ‘

While each of the active alternatives satisfies the two threshold criteria, they satisfy the
balancing criteria to different degrees, as presented in Table ES-2. On the basis of this
evaluation, Alternative 4 (in situ solidification/ stabilizatibn) best satisfies the balancing
criteria whereas Alternative 6 (excavation) is.least favorable.

The following summarizes the performance of each of the alternatives with regard to the
balancing criteria: ' ' '

e Alternative. 2 is least disruptive-to_the community, workers, and environment, and
allows for the mostfapid redevelopmentef the Quanta property. However, this
alternative would require the most restrictive institutional controls for future site land
use due tothe residual COCs that would remain onsite. : |

* Alternative 3 removes or solidifies/stabilizes principal threat waste and allows for
. relatively@id redevelopment-However, this alternative would restrict future land use .
due to residual COCs that remain onsite. Excavated material must be transported to and
disposed of at a landfill. :

*- Alternative 4 solidifies/stabilizes principal threat wastes and allows for relatively rapid -
Fedevelopmenwithout requiring contaminated soil be moved to another location,

fowever, large fill debris that will interfere with the'miking process would need to be

‘removed prior to treatment. Treatability studies will be conducted to (1) determine the
optimal reagent mix,-(2) confirm corresponding cost-effectiveness under full-scale

conditions, and (3) confirm compatibility with redevelopment objectives.

e .Alternative 5 treats principal threat wastes; however, this alternative takes the longest - ¢ Kﬂ

period of time to implement; significantly lﬂ'e/lgying redevelopm_eB. In addition,
excavated contaminated soil must be transported to and disposed of at a landfill. If
chemical oxidation were used, it would pose potential risks of NAPL mobilization and
vapor intrusion. ‘ :

\
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e Alternative 6 removes the most source material from the site and allows for relatively ‘
apid redevelopment. It is also the least restrictive of future site land uses. However, it is
the most disruptive to the site and community in the short term, and significant
potential risks are posed by deep excavations adjacent to buildings and roadways. In

addition, large volumes of contaminated soil must be transported to and disposed of at a
landfill.

This FS evaluation also considered sustainability-related elements such as energy and

- carbon footprint reduction, waste generation reduction, timing, future land use potential,
and offsite impacts in addition to the NCP criteria. In particular, due to its prime location,
there is a significant benefit to the community in returning the site to productive use as soon
as possible, and the alternatives are consistent with future redevelopment. In addition, the -
proposed groundwater component that is included in all alternatives is an energy-efficient
solution that uses passive treatment, which reduces the amount of waste produced
compared to other traditional approaches. Each alternative has the opportunity to include
techniques during the remedial design that could enhance the overall sustainability of the
alternative.

Conclusions and Next Steps

This FS report presents a range of alternatives developed to address the site ARARs, RAOs,

and PRGs and the principal threat and low-leve] threat wastes identified for the site. This FS

is consistent with EPA’s expectations for development and evaluation of remedial '
alternatives and provides a range of alternatives that mitigate potential risk to human health
and the environment. Once the SRI data have been evaluated, they will be used to update

the alternatives presented in this FS. ‘

The FS.conclusions are the following:

e Although the data gaps currently being addressed in the SRI are not expected to
materially affect the remedial technologies or remedial alternatives developed and
evaluated in the FS, they could change the extent of the areas to which selected remedial
actions will be applied. The evaluation of the SRI data will be completed prior to the
final selection of a remedial alternative.

e Arange of remedial alternatives has been developed to address the RAOs, PRGs, and
principal-threat waste identified for the site.

e As part of the FS evaluation, it has been determined that the restoration of groundwater
" at the site is techhically impracticable as a result of contaminant-related factors.
~ Although a technical impracticability waiver for specific ARARSs is requested, remedial
alternatives are designed to prevent further migration of the plume and human
A exposure to the contaminated groundwater. '

Following the submission of the final FS report, EPA will make available for public
comment the FS report and proposed plan outlining the remedial alternatives and preferred
alternative.
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TABLE ES-1
Alternative Evaluation Summary
Quanta Resources Superfund Site, OU1, Edgewater, New Jersey

Alternative

Evaluation Criteria 2—Containment

3—Containment, Excavation, and In Situ
Solidification/Stabilization

4—In Situ Solidification/Stabilization

5—In Situ Solidification/Stabilization and
Other In Situ Treatment

6—Excavation

NAPL recovery via wells/trenches (NZ-1,
NZ-2, and NZ-5), capping, subaqueous
reactive barrier (SRB), either a permeable

Components reactive barrier (PRB) or a funnel and gate,
institutional controls (ICs), and vapor
intrusion mitigation.

4 NAPL recovery and either a PRB or funnel
rlg\':rggl S MTaas and gate addresses potential NAPL
phase” NAPL migration to Hudson River.

Toxicity Capping and ICs, including maintaining

existing HCAA cap, eliminate direct contact
pathway. NAPL recovery reduces potential
for tar boil formation. PRB or funnel-and-
gate protects ecological receptors from
NAPL.

Poses excess lifetime
direct contact risk at a
level of 10 or greater
for source near
ground surface

Principal Threat Source
Criteria

NAPL recovery increases potential for
redox conditions to promote reduced
arsenic solubility and increased attenuation
of dissolved phase arsenic.

Arsenic enabler

NAPL recovery reduces source of PAHs to
groundwater, thereby promoting
attenuation. Residuals in soil, especially
outside of treatment areas (such as NAPL,
arsenic, and historic fill material), continue

roundwater source
G to serve as a source to groundwater.

Other Source Considerations

SRB addresses any remaining COCs in
groundwater that are not addressed by
attenuation.

Surface water
source

Vapor intrusion mitigation installed in 115
River Road basements and in other
occupied buildings if needed.

Vapor source

Excavation to 4 feet bgs (tar boils, NZ-1, and
NZ-2), NAPL recovery via wells/trenches
(NZ-1, NZ-2, and NZ-5), in situ solidification/
stabilization of HCAAs, capping, SRB, either
PRB or funnel and gate, ICs, and vapor
intrusion mitigation.

NAPL recovery, either PRB or funneland
gate, and excavation address potential NAPL

migration to Hudson River.
' A -'~~f:“‘ﬂ.a,3j i il

B e v ROCON

In situ solidification/stabilization of NAPL
zones (tar boils, NZ-1, NZ-2, and NZ-5) and
HCAAs, capping, SRB, ICs, and vapor
intrusion mitigation.

In situ solidification/stabilization mitigates

p?faﬁ___al:migration of NAPL to Hudson

Excavation, capping, in situ solidification/
stabilization of HCAAs, and ICs eliminate
direct contact pathway. NAPL recovery

reduces potential for tar boil formation. PRB

or funnel-and-gate protects ecological

receptors from NAPL.

In situ solidification/stabilization for HCAA,
thereby reducing potential for arsenic to leach
to groundwater and increasing potential for
redox conditions to promote attenuation of
dissolved phase arsenic. NAPL recovery may
change redox conditions, thereby further
promoting attenuation of dissolved phase
arsenic.

Excavation and treatment (by in situ
solidification/stabilization) reduces potential
for arsenic and NAPL constituents to leach to
groundwater. Residuals in soil, especially
outside of treatment areas (such as NAPL,
arsenic, and historic fill material), continue to
serve as a source to groundwater.

Same as Alternative 2.

Same as Alternative 2.

Ve

" In situ solidification/stabilization of NAPL

and HCAAs reduces accessibility and
leachability (and therefore toxicity). Capping
and ICs are also provided.

In situ solidification/stabilization for HCAA,
thereby reducing potential for arsenic to
leach to groundwater and increasing
potential for redox conditions to promote
attenuation of dissolved phase arsenic. In-
situ solidification/ stabilization of NAPL may
change redox conditions, thereby further
promoting attenuation of dissolved phase
arsenic.

In situ solidification/stabilization of NAPL
and HCAA reduces potential for arsenic and
PAHSs to leach to groundwater and increases
potential for redox conditions to promote
attenuation of dissolved phase arsenic and
PAHs. Residuals in soil (such as NAPL,
arsenic, and historic fill material), especially
outside of treatment areas, will continue to
serve as a source to groundwater.

Same as Alternative 2.

Same as Alternative 2.
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Excavation to 4 feet bgs (tar boils, NZ-1, and
NZ-2), NAPL recovery via wells/trenches (NZ-
1, NZ-2, and NZ-5) followed by in situ
solidification/stabilization of HCAAs, in situ
treatment (e.g., by chemical oxidation) of NZ-
1, NZ-2, and NZ-5, capping, SRB, ICs, and
vapor intrusion mitigation.

Excavation, NAPL recovery, in situ
solidification/stabilization and other in situ
treatment mitigates potential migration of
NAPL to Hudson River.

In situ solidification/stabilization of HCAAs and
in situ treatment of NAPL reduce accessibility
and leachability (and therefare toxicity).
Capping and ICs are also provided.

In situ solidification/ stabilization treats HCAA,
thereby reducing potential for arsenic to leach
to groundwater and increasing potential for
redox conditions to promote attenuation of
dissolved phase arsenic. NAPL recovery and
treatment may change redox conditions,
thereby further promoting attenuation of
dissolved phase arsenic

Excavation, recovery, and treatment of NAPL,
in situ solidification/stabilization of HCAA
reduces potential for arsenic and PAHs to
leach to groundwater and increases potential
for redox conditions to promote attenuation of
dissolved phase arsenic and PAHs. Residuals
in soil especially outside of treatment areas
(such as NAPL, arsenic, and historic fill
material) continue to serve as a source to
groundwater.

Same as Alternative 2.

Same as Alternative 2.

Excavation of NAPL zones (tar boils, NZ-1,
NZ-2, and NZ-5) and HCAAs, capping,
SRB, ICs, and vapor intrusion mitigation.

Excavation mitigates potential migration of
NAPL to Hudson River.

Excavation eliminates direct contact
exposure pathway. Capping and ICs are
also provided.

Excavation removes HCAA.

Excavation reduces potential for arsenic
and PAHs to leach to groundwater and
increases potential for redox conditions to
promote attenuation of dissolved phase
arsenic and PAHs. Excavation of source
material limits potential for material to serve
as a source to groundwater. Residuals in
unexcavated soil (such as NAPL, arsenic,
and historic fill material) continue to serve
as a source to groundwater.

Same as Alternative 2.

Same as Alternative 2.




TABLE ES-1
Alternative Evaluation Summary
Quanta Resources Superfund Site, OU1, Edgewater, New Jersey

NCP Evaluation Criteria®

Evaluation Criteria

Alternative

2—Containment

3—Containment, Excavation, and In Situ
Solidification/Stabilization

4—In Situ Solidification/Stabilization

5—In Situ Solidification/Stabilization and
Other In Situ Treatment

6—Excavation

Overall protection of
human health and
environment

Compliance with
ARARs

Long-term
effectiveness and
permanence

Reduction of
toxicity, mobility, or
volume

Short-term
effectiveness

Implementability

Present worth cost

NAPL recovery reduces TMV of NAPL
principal threat waste. Capping and ICs
minimize potential for exposure to low-level
threat waste. PRB or funnel-and-gate
protects Hudson River from NAPL
migration; an SRB protects Hudson River
from dissolved constituents in groundwater.
Vapor intrusion mitigation protects against
exposure to vapors. No exposure means
no potential risk.

Capping reduces exposure to contaminants
above cleanup criteria to achieve ARARs
for soil. Groundwater is treated prior to
surface water discharge in accordance with
applicable ARARs. However, achievement
of drinking water ARARs in inland
groundwater is not feasible; therefore ICs
used to prevent site groundwater from
being used as drinking water, and a waiver
of ARARs based on technical
impracticability of groundwater restoration
is necessary. Recovered NAPL is stored
and disposed of in accordance with
applicable ARARs. Vapor intrusion
mitigation is used to achieve vapor ARARs.

NAPL extraction permanently removes
NAPL from site. Capping, ICs, and vapor
intrusion mitigation are maintained
indefinitely and provide reliable and long-
term effectiveness in reducing potential risk
associated with NAPL, soil, vapor, and
groundwater.

NAPL recovery reduces TMV. Some
source material remains; however,
capping, vapor intrusion mitigation, and ICs
reduce exposure. SRB and either a PRB or
funnel-and-gate protects Hudson River.

Site-specific health and safety plans,
engineering controls, and operation and
maintenance plans mitigate potential risk to
workers, community, and environment.

Technically and administratively
implementable assuming access is
obtained and property owners concur with
IC restrictions.

$31,850,00

Same as Alternative 2, plus excavation
further minimizes exposure to principal threat
waste. No exposure means no potential risk.

Excavation, in situ solidification/stabilization,
and capping reduce exposure to
contaminants above cleanup criteria and
achieve ARARs for soil. Other ARARs—same
as Alternative 2.

Same as Alternative 2, plus excavation
permanently removes NAPL from site.

Same as Alternative 2, plus excavation
reduces TMV.

Same as Alternative 2. Plus in situ
solidification/stabilization alters groundwater
flow patterns, which could mobilize
contaminants in untreated areas.

Same as Alternative 2.

$56,810,00

In situ solidification/stabilization of NAPL

zones and HCAAs reduces TMV of principal -

threat waste. Capping and ICs minimize
potential for exposure to low level threat

waste. Hudson River and vapor intrusion

protection—same as for Alternative 2. No
exposure means no potential risk.

In situ solidification/stabilization é’_(nd'i:éppihg
reduce exposure to contaminants above
cleanup criteria and achieve ARARs for soil.
Other ARARs—same as Alternative 2.

Solidified soils, capping, ICs, and vapor
intrusion mitigation provide reliable and
long-term effectiveness in reducing potential
risks associated with NAPL, soil, vapor, and
groundwater.

In situ solidification/stabilization of NAPL
zones and HCAAs reduces TMV. For
remaining contamination and Hudson
River—same as Alternative 2.

Same as Alternative 3.

Same as Alternative 2.

$37,380,00
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~ NAPL recovery reduces TMV of NAPL

principal threat waste Excavation and in situ

treatment of NAPL zones, in situ
solidification/stabilization of HCAAs, capping,

and ICs Potential for exposure to soil is
minimized by. Hudson River and vapor

intrusion protection—same as for Alternative 2.
No exposure means no potential risk.

Excavation, NAPL recovery, in situ treatment,
and capping reduce exposure to contaminants
above cleanup criteria and achieve ARARS for
soil. Other ARARs—same as Alternative 2.

Excavation and NAPL extraction permanently
remove NAPL from site. In situ soil treatment,
capping, ICs, and vapor intrusion mitigation
provide reliable and long-term effectiveness in
reducing potential risk associated with NAPL,
soil, vapor, and groundwater.

Excavation, NAPL recovery, in situ
solidification/stabilization, and other in situ
treatment reduce TMV. For remaining
contamination and Hudson River—same as
Alternative 2.

Same as Alternative 4. If in situ chemical
oxidation is used, there are additional potential
risks of NAPL mobilization and vapor intrusion
into occupied buildings.

Same as Alternative 2.

$79,980,000

Excavation of NAPL zones and HCAAs
reduces TMV of principal threat waste.
Capping and ICs minimize potential for
exposure to low level threat waste. Hudson
River and vapor intrusion protection—same
as for Alternative 2. No exposure means no
potential risk.

ARARs for soil are achieved reducing
exposure to contaminants above cleanup
criteria through excavation of NAPL zones
and HCAAs. Other ARARs—same as
Alternative 2.

Excavation, capping, ICs, and vapor
intrusion mitigation provide reliable and
long-term effectiveness in reducing
potential risk associated with NAPL, soil,
vapor, and groundwater.

Excavation of NAPL zones and HCAAs
reduces TMV. For remaining contamination
and Hudson River—same as Alternative 2.

Same as Alternative 2. Plus deep
excavations adjacent to buildings and
roadways present significant potential risks.
Truck traffic, noise, and odors affect
community.

Same as Alternative 2.

$96,510,000




. TABLE ES-1

Alternative Evaluation Summary
Quanta Resources Superfund Site, OU1, Edgewater, New Jersey

Alternative

3—Containment, Excavation, and In Situ 5—In Situ Solidification/Stabilization and
Evaluation Criteria 2—Containment Solidification/Stabilization 4—In Situ Solidification/Stabilization Other In Situ Treatment 6—Excavation

. groundwater restoration is necessary. SR A S et A gk :

selection of the recommended alterative.

? State and community acceptance are modifying criteria that are evaluated following public comment on the proposed plan and are used to modify the
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TABLE ES-2

Balancing Criteria Screening for Remedial Alternatives

Quanta Resources Superfund Site, OU1, Edgewater, New Jersey

Balancing Criteria

Alternative

3—Containment, Excavation, and
In Situ Solidification/Stabilization

2—Contaihment

4—In Situ
Solidification/Stabilization

5—In Situ

Solidification/Stabilization and

Other In Situ Treatment

6—Excavation

Long-term effectiveness and permanence

Reduction of toxicity, mobility, and volume
through treatment

Short-term effectiveness
Implementability

Total score without cost
Cost

Total score with cost’

1
1

10
4
16
8
24

4
4

18
6
24

6
8

26
8
34

6
8

19
4
23

10

11

Note: The rankings used for this comparative analysis were determined based on the definitions
®Balancing criteria were weighted equally for the scoring; however, cost was shown for discussio

provided below. The definitions are intended to provide a point of reference to the relative ranking selected.
n purposes.

Scoring-
Best « . > Worst
Scoring Definitions 10 9 6 5 4 3 2 1
1) Long-term effectiveness and permanence . No residual risk remaining from untreated — Low residual risk remaining from untreated — Low long-term reliability and degree of
. waste or treatment residual; therefore, no waste or treatment residual and high long- confidence. in residual management controls
long-term residual management controls are term reliability and degree of confidence in and significant risk if controls fail.
required. : ' residual management controls.
2)  Reduction of toxicity, mobility, and volume Technology permanently and significantly — Technology permanently and significantly — TMV would remain and exposure pathways
through treatment _reduces TMV of principal threats at the site reduces TMV of principal threats at the site would be mitigated.
including mass destruction of contaminants. including nondestructive treatment of
' contaminants. '

3) Short-term effectiveness' Low risk to the commuhity, workers, and — High risk to the community, workers, or — High risk to the community, workers, and
environment during construction and environment during construction and environment during construction and
implementation. B implementation that would be mitigated implementation that would be mitigated

through engineering or administrative through. engineering or administrative controls
controls .
4) Implementability Low anticipated number of difficulties or _ Higher anticipated number of difficulties or — Highest anticipated number of difficulties or
: uncertainties associated with the ) uncertainties associated with the ) uncertainties associated with the construction
construction, standard equipment or services construction that may lead to schedule that may lead to schedule delays, may require
are used, and technologies are readily delays, may require specialize equipment specialize equipment or services, and limited
available for full-scale use. or services, or limited vendor availability. vendor availability.
5) Cost ($millions) <20 20-30 30-40 40-50 50-60 60-70 70-80 -80-90 90-100 >100
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SECTION 1

Introduction

This draft feasibility study (FS) report for Operable Unit (OU) 1 of the Quanta Resources
Superfund Site,® located in Edgewater, New Jersey (Figure 1-1), has been prepared in
accordance with the requirements of the U.S. Environmental Protection Agency (EPA)
Administrative Order on Consent (AOC) II-Comprehensive Environmental Response,
Compensation, and Liability Act of 1980 (CERCLA)-2003-2012 for the Uplands Area, OU1
(EPA, 2003). The site is adjacent to the Hudson River, in northeastern New Jersey. Surface
water and sediment in the Hudson River are considered OU2 and are being investigated
pursuant to a separate EPA AOC. The site was listed on the National Priorities List (NPL)
on September 9, 2002. In a manner consistent with the OU1 AOC, the site characterization,
remedial evaluation, and selection process are being conducted pursuant to the EPA
National Oil and Hazardous Substances Pollution Contingency Plan (40 Code of Federal

- Regulations [CFR] 300), Guidance for Conducting Remedial Investigations and Feasibility Studies
Under CERCLA (EPA, 1988a), and other relevant guidance, stated in this report and listed in
Section 6. :

1.1 Purpose

This report documents the development and evaluation of remedial action alternatives for
OU1. The EPA, in consultation with the New Jersey Department of Environmental
Protection (NJDEP), and with public input, will use this information to select a remedial
action alternative in its record of decision (ROD) in accordance with 40 CFR 300.

The criteria for reme‘dy selections under CERCLA establish the following five principal
requirements for the selection of a remedy:

e Protect human héalth and the environment

* Comply with applicable or relevant and appropriate requirements (ARARSs) of federal
and state environmental laws within a reasonable timeframe

* Be cost-effective

¢ Use permanent solutions and alternative treatment technologies to the maximum extent
practicable ' '

* Satisfy the preference for treatment that reduces contaminant toxicity, mobility, or
volume (TMV) '

The goal of the remedy selection process, as stated in 40 CFR 300.430 (a)(1)(i), is to select
remedies that protect human health and the environment, that maintain protection over

3 As defined in the Administrative Order on Consent (AOC) II-CERCLA-2003-2012, the Quanta Resources Superfund Site
includes the former Quanta Resources property, located on River Road in Edgewater, New Jersey, and any areas where
contamination from the property has come to be located. The current Quanta property refers to Block 95, Lot 1, as defined on
the Borough of Edgewater, New Jersey, tax map.

/
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time, and that minimize untreated waste. The National Contingency Plan (NCP) describes
EPA'’s six expectations for development of remedial alternatives consistent with 40 CFR
300.430(a)(1)(iii)(A-F):

e Use treatment to address the principal threats posed by a site, wherever practicable

e Use engineering controls, such as containment, for waste that poses a relatively low
long-term threat or where treatment is impracticable

e Use a combination of methods, as appropriate, to achieve protection of human health
and the environment

e Use institutional controls, such as water use and deed restrictions, to supplement
engineering controls as appropriate, for short- and long-term management to prevent or
limit exposure to hazardous substances, pollutants or contaminants

-o  Consider using innovative technology when such technology offers the potential for
comparable or superior treatment performance or implementability, fewer or lesser
adverse impacts than other available approaches, or lower costs for similar levels of
performance, than demonstrated technologies

e Return usable groundwaters to their beneficial uses wherever practicable, within a '
timeframe that is reasonable given the particular circumstances of the site

OSWER Directive No. 9355.7-04 (EPA, 1995a) provides additional information for
considering current and future land use during development and selection of remedial
alternatives. In addition, EPA has developed nine criteria for evaluating remedial
alternatives to ensure that all important considerations are factored into remedy selection
decisions. The nine-criterion analysis comprises two steps: (1) an individual evaluation of
each alternative with respect to each criterion, and (2) a comparison of options to determine
the relative performance of the alternatives through an evaluation of relative advantages
and disadvantages. This analysis is provided in Section 5.

As described in EPA (1988a) guidance and in 40 CFR 300, the FS consists of the development
and screening of remedial alternatives, and the detailed analysis of selected alternatives.

The following steps were used in developing the remedial alternatives for the site:

1. Identify ARARs
2. Develop remedial action objectives (RAOs)
3. Define remedial action goals, including the following:
— Developing quantitative preliminary remediation goals (PRGs) using chemical-
specific ARARs and human health- and ecological-based risk levels

— Identifying areas of constituents exceeding PRGs

Develop general response actions '

Identify and screen technologies (including innovative technologies)
Identify and evaluate technology process options

Assemble remaining process options into remedial alternatives
Evaluate the remedial alternatives in accordance with the 40 CFR 300

PN
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SECTION 1—INTRODUCTION

1.2 Report Organization

This report consists of six sections. Section 1 introduces the FS; summarizes background
information, such as site physical description, site geology and hydrogeology, nature and
extent of contamination, fate and transport, and summary of human health and ecological
risks; and presents an overall conceptual site model for OU1.

The ARARs, RAOs, and PRGs that are intended to adequately protect human health and the
environment are discussed in Section 2. Chemical-specific PRGs were developed for soil and
groundwater based on the potential risk associated with the various concentrations of
constituents in those media, and ARARSs.

Section 3 presents the developed general response actions that address remedial action goals
and introduces the identification and screening of the technology types and process options.
Remedial technologies were screened to reduce the number of technologies considered in
the detailed alternatives. '

Section 4 presents the assembly of the remaining technologies into remedial action
alternatives that achieve some or all of the remedial action goals, and provide a range of
levels of remediation and a corresponding range of costs.

A detailed analysis of these remedial alternatives retained after the initial screening is
presented in Section 5.

Section 6 includes references used during the preparation of this FS.

1.3 | Definitions

Definitions that will be used throughout this-document include the following.

Quanta Property. The land portion of Block 95, Lot 1 (which is between River Road and a
wooden bulkhead at the edge of the Hudson River), in Edgewater, New Jersey.

Quanta Resources Superfund Site: As defined in the AOC II-CERCLA-2003-2012, the Quanta
Resources Superfund Site includes “the former Quanta Resources Site and any areas where

contamination from the Site has come to be located.” The site consists of two ‘ol:;erable units,
OU1 and OU2. '

NAPL. Non-aqueous phase liquid, or “product.” NAPL can exist as a single chemical
component or as a mixture, and it can occur in soils in free-phase or residual states. Residual
NAPL is defined as being immobile when soil capillary forces are greater than gravity and
hydraulic forces (Cohen and Mercer, 1993). Free-phase NAPL moves under the force of
gravity and hydraulic forces. In this report, the term “NAPL” refers to both free-phase and
residual states, unless otherwise noted.

LNAPL. Light non-aqueous phase liquid. LNAPL has a density less than 1.0.
DNAPL. Dense non-aqueous phase liquid. DNAPL has a density greater than 1.0.

- Coal Tar. Material characterized as a complex mixture of compounds, typically complex
hydrocarbons and other byproducts from former manufactured gas plant operations (Hayes
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et al., 1996; EPA, 2000). At the site, coal tar was delivered to the former Barrett property for
use by the Barrett Company Shadyside Plant 4 for production of roofing paper and other ‘
materials.

Tar Boils. Solid, black, soft-to-stiff, semiplastic-to-plastic tar in the near surface vadose zone
that has been observed to seep upward to the ground surface through cracks in soil or
pavement on very hot days (at or around 90°F). Once the tar reaches the surface, it either
forms a bubble or spreads out laterally in thin layers within the preexisting, hardened tar
(from past heating events).

COL. Constituent of interest. A constituent present at concentrations exceeding one or more
screening criteria. COIs were identified in the remedial investigation (RI) report

(CH2M HILL, 2008a) by screening analytical results against the lowest available soil and
groundwater screening criteria from among the 2004 EPA Region 9 PRGs (residential soil,
industrial soil, and groundwater), proposed New Jersey soil cleanup criteria (residential,
nonresidential, and impact-to-groundwater) (New Jersey Administrative Code [NJAC] 7-
26D),5 and promulgated New Jersey groundwater quallty criteria (or interim generic values
(NJAC 7:9-6).

COC. Constituent of concern. A constituent present at concentrations exceeding calculated
acceptable risk ranges in the ecological or human health risk assessments.

Source Material. Material that includes or contains hazardous substahces, pollutants, or
contaminants that act asa reservoir for migration of constituents to groundwater, to surface
‘water, or to air, or act as a source for direct exposure (EPA, 1991).

High-Concentration Arsenic Area. The high-concentration arsenic area (HCAA) is defined by
the extent of reddish-purple soils or where concentrations or arsenic in soil exceed the risk-
based concentration of 336 mg/kg. At the Quanta property, this is based on visual
observations and analytical data associated with historical investigations, as well as RI soil -
investigations. For the former Celotex property, the extent of the HCAA is depicted as the
extent of the impermeable arsenic liner, which was designed and built to cover
concentrations of arsenic in soil in excess of 1,000 mg/kg.

Principal Threat Waste. Source material considered highly toxic or highly mobile that
generally cannot be reliably contained and that would present a significant potential risk to
human health or the environment should exposure occur (EPA, 1991). Highly mobile source
material would consist of unimpeded low-viscosity liquid, whereas low-mobility material
could consist of either trapped low-viscosity liquid or high-viscosity liquid or solids. Highly
toxic source material represents a significant potential risk based on the characteristics of the
material and based on the exposure potential of the material (e.g., greater than 10-3 excess
lifetime cancer risk or ELCR).

Low-Level Threat Waste. Source material that generally can be reliably contained and that
would present only a low-level potential risk in the event of release. They include source

4 The town of Edgewater was formerly known as Shadyside, New Jersey.

5 Datain the RI Report were screened against the NJDEP proposed soil cleanup criteria available in March 2007. Soil )

standards were promulgated on June 2, 2008, and were used to develop remedial goals for OU1, as discussed in Section 2 of

this FS Report. ‘
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materials that exhibit low toxicity, low mobility in the environment, or are near health-based
levels.® . . o ‘

1.4 Site Setting and Background

OU1 consists of the current Quanta property, portions of the former Celotex property to the
north, the 115 River Road property to the south, portions of the former Lever Brothers
property further south, a portion of River and Gorge roads to the west, and portions of
Block 93 North, Central, and South, also to the west (Figure 1-2).7 The total land area of OU1
encompasses approximately 23 acres. A tidally influenced mud flat or marsh associated with
the Hudson River borders OU1 immediately to the east of the wooden bulkhead. These river
sediments consist of silt to clayey silt greater than 50 feet thick immediately east of the
bulkhead. Sediment and surface water are being addressed under a separate AOC for OU2 of
the site. - '

Prior to the mid-1800s, the site and surrounding ateas were tidal marshlands associated
with the Hudson River. Development of rail lines and industry along the banks of the
Hudson River prompted the systematic filling of these marshlands. Fill material during this
timeframe is known to have contained coal, coal ash, wood ash, cinder, and slag. This fill
material contains varying concentrations of polycyclic aromatic hydrocarbons (PAHs) and
heavy metals in concentrations that often exceed regulatory soil cleanup criteria and
contribute to the presence of constituents in groundwater. From approximately 1872 to 1971,
a large portion of the site was used to process coal tar and to produce paving and roofing
materials. The former Celotex property has been the site of a chemical plant, a gypsum
company, a vacuum truck company, and a metal reclaiming/ refinishing plant. The chemical
plant, General Chemical Company, operated on the southern portion of the property from
at least 1900 until 1957. The chemical plant was used to produce acids, alums, sodium
compounds, and sulfuric acid (Parsons, 2005). In 1974, a portion of the site was reoccupied
and leased for oil recycling, which continued until NJDEP prohibited facility operations in
1981. Afterward, aboveground and underground storage tanks were removed, and the site
has remained vacant since. '

1.5 Site Geology, Hydrogeology, and Hydrology
1.51  Geology

Soil impacted by former site operations consists predominantly of fill material and deposits
of native sand and peat in contact with shallow groundwater. These units are underlain by a
silty-clay confining layer at a depth of approximately 10 to 30 feet below ground surface
(bgs), ranging in thickness from 10 to 25 feet. A confined, water-bearing “deep sand” unit
lies between the aquitard (confining unit) and the bedrock surface. This deeper sand unit is
approximately 7 to 25 feet thick, extending laterally to near the edge of the Hudson River
and vertically to the bedrock surface, which ranges in depth from 8.5 to 60 feet bgs.

6 OSWER Directive 9380.3-06FS.

7 Further delineation of OU1 in the vicinity of Block 93 has been proposed in the “Final Remedial Investigation/Feasibility Study
Work Plan Addendum No. 4 for a Supplemental Remedial Investigation” (CH2M HILL, 2008b), the results of which will be
evaluated prior to remedy implementation. “
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“hydraulic heads are building up behind this barrier. The difference in head measured in

1.5.2  Hydrogeology S
The direction of the shallow unconfined groundwater flow is generally to the east and ‘
south, with an area of radial flow on the Quanta property. Evaluation of groundwater

elevation data indicates that the direction of the shallow groundwater is predominately to

the southeast, under an average hydraulic gradient of 0.0068 foot/foot during low-tide

conditions and 0.0066 foot/foot during high-tide conditions. Flow direction remains

consistent between daily tidal events (low and high tides); however, the hydraulic gradient

is slightly steeper during low-tide conditions. A tidal response has been observed in

monitoring wells adjacent to the Hudson River north and south of the area of the wooden

bulkhead on the Quanta property. Groundwater within the deep sand hydrostratigraphic

unit flows more uniformly toward the east-southeast. Groundwater elevations in the deep

sand hydrostratigraphic unit are influenced more by tidal conditions than are those in the

shallow hydrostratigraphic unit.

Tidal influences on the shallow and deep sand hydrostratigraphic units decrease westward
from the Hudson River. Typically, variance in groundwater elevations in monitoring wells
at the northwestern portion of the Quanta property are small compared to those in
monitoring wells on the southeastern portion of the property. Wells along the shoreline of
the Quanta property do not appear to be nearly as tidally influenced as those along the river
to the south at the 115 River Road and former Lever Brothers properties, or those wells to

~ the north at the former Celotex property.

This lack of response is a result of the presence of the wooden bulkhead in this area, which
appears to be acting as a hydraulic barrier between surface water and shallow groundwater.
Review of the potentiometric contours near the bulkhead reveals that shallow groundwater

surface water versus the head measured in the shallow groundwater wells adjacent to the
bulkhead, as well as the lack of tidal response in these monitoring wells, suggests a limited
hydraulic connection between groundwater west of the bulkhead and surface water at OU2.
The presence and nature of the connection between OU1 and OU2 will be refined on the
basis of the results of the supplemental remedial investigation (SRI). Groundwater flow
direction at the site remains consistent between daily tidal events (low and high tides);
however, the hydraulic gradient is slightly steeper during low-tide conditions due to the
tidal response in monitoring wells adjacent to the Hudson River (hydraulically
downgradient portion of the site).

The radial groundwater flow pattern in shallow unconfined groundwater is the result of
localized recharge associated with low-lying unpaved areas in the central portion of the
Quanta property and the presence of the wooden bulkhead, which is impeding .
groundwater flow to the Hudson River from OU1. The effect of this barrier is evidenced in
the dampened tidal influences and consistently higher hydraulic heads observed at
monitoring wells behind the bulkhead compared to those measured in monitoring wells to
the north and south. The average hydraulic gradients at low tide are 0.0007 foot/foot, 0.0014
foot/ foot, and 0.0029 foot/foot, to the west, north, and east, r\espectively.

South of the site, an area of groundwater convergence has been observed consistently near
the central to northern portion of the former Lever Brothers property. At this location,
shallow unconfined groundwater from the central portions of the former Lever Brothers - , ‘
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flows to the northeast and converges with groundwater flowing from the Quanta property.
This interpretation has been confirmed by data collected as part of environmental
investigations at the former Lever Brothers property (GZA, 2008).

Hydraulic heads in the deep sand unit are consistently higher than those observed in
collocated wells screened at the base of the unconfined shallow groundwater zone. The
vertical hydraulic gradients measured between the unconfined and deep sand units remain
upward during high- and low-tide conditions and confirm that that the two units are not
connected hydraulically. The reported hydraulic conductivity values for samples collected
from the silty clay interval between the two sand units ranged from 4.06 x 107 cm/s to

8.19 x 108 cm/s. The low-permeability values of these undisturbed samples support the
classification of the silty-clay interval as an aquitard. '

1.5.3 Hy_drology

Although OU2 is being investigated pursuant to a separate AOC, mitigating potential risk -
posed by any potential constituent flux from groundwater (OU1) to surface water (OU2) is a
critical element of remedial goal development for OU1. One of the objectives of CH2M HILL
(2008b) was to “characterize groundwater flow paths and distribution and fate and
transport of coal tar constituents (volatile organic compounds [VOCs] and PAHS) and
arsenic across the groundwater-surface water transition zone(s) between OU1 and OU2.”
The results of the investigation will be evaluated prior to final remedy selection and
implementation; however, potential migration of constituents from OU1 to OU2 across the
groundwater-surface water transition zone is addressed in this FS. -

1.6 Conceptual Site Model

161  Sources . ’

Sources of site-related constituents were identified and characterized during the OU1 RI
(CH2M HILL, 2008a). The primary sources of these constituents are no longer present except
for material that may be contained within piping buried on the Quanta property. Historical
operations included coal-tar-processing operations and, subsequently, oil-recycling
operations. A former acid plant, located on the northern portion of the Quanta property and
the southern portion of the former Celotex property, contributed to the presence of oxidized
pyritic ore remnants in soil which is one source of arsenic at the Site.

As a result of historical site activities, secondary sources remain at the site today in the form-
of NAPL, solid tar, unburned or partially burned pyrite ore, and soil containing PAHs, non-
PAH semivolatile organic compounds (SVOCs), aromatic VOCs, and other constituents.
Although pipes of various sizes and construction materials exist in the subsurface at OU1,
none of the pipes investigated appear to be acting as preferential pathways for the offsite
migration of NAPL or other constituents of concern (COCs) (CH2M HILL, 2008a).

Before 1985, when initial removal actions were proposed, the property had 61 aboveground
storage tanks, an unknown number of underground storage tanks, and underground
piping. The total storage capacity of the tanks was over 9 million gallons of “oil, tar, asphalt,
sludge, process water, and other unknown liquids” (EPA, 2003).
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Additional secondary sources of groundwater and soil constituents unrelated to OU1 but
within its extent? include the following: : ‘

o Historical filling throughout this portion of Edgewater, New Jersey (NJDEP, 2004a)
e Identified AOCs at the former Lever Brothers property (Langan, 2003, 2004)

e Upgradient source of chlorinated solvents impacting groundwater within the confined
deep sand unit

. Polyéhlorinated biphenyls (PCBs) in soil at the former Celotex and former Lever
Brothers properties

1.6.2 Nature and Extent

To develop a comprehensive understanding of the nature and extent of site-related
constituents and to define the boundaries of OU], the RI report (CH2M HILL, 2008a)
compiled data from 3,600 soil analyses (Figure 1-3), 57 groundwater-monitoring locatioris
(Figure 1-4), NAPL fingerprinting and physical analyses, TarGOST® coal tar delineation,
soil vapor analyses, indoor/ outdoor air analyses, and building surveys. The extent of NAPL
was defined on the basis of this comprehensive data set, and specific COIs were developed
for soil and groundwater. COIs were identified by screening analytical results against the
lowest available soil- and groundwater-screening criteria from among the EPA (2004)
Region 9 PRGs (residential soil, industrial soil, and groundwater), proposed New Jersey soil
cleanup criteria (residential, nonresidential, and impact to groundwater) (NJAC 7-26D),
and promulgated New Jersey groundwater quality criteria or interim generic values (NJAC
7:9-6).

"OU1 is well understood, and appropriate data evaluations have been performed to support
remedy decisions. To the west, the definitive extent of the presence of site-related material
will be determined as part of the implementation of the “Final Remedial
Investigation/Feasibility Study Work Plan Addendum No. 4 for a Supplemental Remedial
Investigation,” submitted to EPA on July 31, 2008 (CH2M HILL, 2008b). Although the
conditions in these areas are not expected to materially affect the remedial technologies or
remedial alternatives developed and evaluated in the FS, they could change the extent of the
areas to which selected remedial actions will be applied.

Nature and Exteht of NAPL and Solid Tar

The location, nature, and extent of free and residual NAPL at OU1 have been characterized
using analytical data, field observations, and TarGOST® (Tar-Specific, Green Optical
Screening Tool; Dakota Technologies, Inc.). The extent of solid tar has been defined through
field observations. Residual- and free-phase NAPL occur in shallow soils in discrete areas
above and on top of the silty-clay confining layer. The presence of coal tar constituents

8 cols present within the extent of OU1 as a result of these non-site-related sources are not specifically targeted by the
remedial alternatives evaluated in this FS, but may be mitigated by proposed actions if they are implemented in the same
location. ‘ ‘

9 Datain the RI report were screened against the NJDEP proposed soil cleanup criteria available in March 2007. Soil ‘
standards were promulgated on June 2, 2008, and were used to develop remedial goals for OU1, as discussed in Section 2 of

this FS report. ‘
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SECTION 1—INTRODUCTION

extends beyond the lateral extent of NAPL in the form of staining or odors, as depicted in
Figure 1-5 and described in detail in the final RI report (CH2M HILL, 2008a).

NAPL is present primarily in the form of residual and free—phase DNAPL, whichis denser
than water. DNAPL is present in shallow soils in discrete areas above and on top of the
silty-clay confining layer. In addition, LNAPL, which is less dense than water, has been
observed at MW-7, which is on the former Lever Brothers property. Detailed information

- regarding the nature and extent of NAPL is prov1ded in the flnal RI report (CH2M HILL,
2008a)

Physncal Properties of NAPL. With the exception of LNAPL at MW—7 NAPL samples
collected were identified through chemical analysis as consisting of coal tar. Variances in the
physical properties of the NAPL samples suggest that the properties have varying degrees
of mobility in the subsurface under current conditions. :

The specific gravity of the NAPL sampled from monitoring wells MW-102A, MW 105,
MW-112B, MW-107, and MW-116B ranged from 1.0505 to 1.1293. The LNAPL collected at
MW-7 was determined to have a specific gravity of 0.8772. -

The kinematic viscosity of the LNAPL and NAPL that were sampled ranged from 3.49 to
181.6 centistokes (cSt) at 122°F. Samples collected from monitoring wells MW-107 (DNAPL)
and MW-7 (LNAPL) exhibited the lowest viscosities, at 3.49 cSt and 4.93 cSt, respectively.
Samples collected farther north were found to exhibit higher viscosity, such as those from
MW-102A, at 14.31 cSt. NAPL with increasingly higher viscosities were observed still
farther north, in monitoring well MW-112B, at 61.23 cSt, and along the Hudson River in
MW-105, at 181.6 cSt. These data support field observations that NAPL observed at MW-
112B and MW-105 was “thick” and difficult to penetrate with the sampling device. NAPL at
MW-107 was the easiest to sample, and it flowed freely into the sample container.

Interfacial tension measured in the NAPL samples is consistent with values typical of NAPL
at industrial sites, which usually ranges between 5 and 35 dynes/cm? (Advanced Applied
Technology Development Facility, 1997; Cohen and Mercer, 1993). Interfacial tension values
were lowest in the NAPL sample collected from monitoring well MW-107 (8.2 dynes/cm2)
and highest in the NAPL sample collected from MW-105 (30.2 dynes/cm?).

With the exception of the NAPL detected to the south at monitoring well MW-107, the
NAPL at OU1 has relatively elevated measured viscosity and interfacial tension, indicating
a lower propensity for the NAPL to migrate. These data support field observations that
indicated that NAPL at select monitoring wells was “thick” and difficult to penetrate with
sampling and measurement devices.

Extent of NAPL. Extensive characterization has revealed that most NAPL at the site is present

as part of one of four discrete NAPL zones (NZ-1, -2, -3, and 4). An additional zone (NZ-5)

was identified on the basis of its proximity to the Hudson River and on the need to evaluate

this material for the purposes of remedy selection. The NAPL zones are depicted in Figure
1-5. Although NAPL also exists outside these defined zones, the areas outside defined

. NAPL zones are generally characterized by the presence of residual NAPL only, or thin, .

dlscontmuous pockets of free-phase NAPL.
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FEASIBILITY STUDY REPORT—OU 1

In NZ-1, high viscosity and interfacial tension have generally limited the downward vertical
migration of NAPL to a maximum depth of 11 feet bgs. At an isolated area (the vicinity of ‘
MW-102B and SB-9), NAPL has migrated to the depth of the silty-clay confining unit,
approximately 25 feet bgs. In NZ-2, the high viscosity and interfacial tension have generally
limited the migration of NAPL to approximately 14 feet bgs. NZ-3 consists of deeper NAPL
in the central portion of the Quanta property and extending across the 115 River Road
property onto the northern portion of the former Lever Brothers property. NAPL in NZ-3 is
has migrated downward and laterally to a natural depression in the top of the silty-clay
confining unit at approximately 25 feet bgs. NZ-4 consists of NAPL beneath Block 93
Central, Block 93 South, River Road, and the northwestern portion of the former Lever
Brothers property. NAPL in NZ-4 is present in two separate layers: one between 10 and 15
feet bgs and one between approximately 20 and 30 feet bgs. The lateral and vertical extent of
NZ-4 continues to be evaluated as part of the SRI. NAPL at NZ-5 adjacent to the Hudson
River is present at depths of 18 to 25 feet bgs. A

Solid tar has been observed in several soil borings at the site, most frequently in the form of
a black, soft-to-stiff, semiplastic-to-plastic material at discrete depth intervals, with a
thickness ranging from 0.3 foot to approximately 6 feet. Surficial tar boils, depicted on
Figure 1-6, have been observed in areas similar to that of the solid tar.

- The tar boils occur during the summer months when solid, semiplastic tar in the near
subsurface vadose zone is heated by the sun and/or ambient air temperatures and seeps
through surface cracks in soil or pavement. A visual “boil,” or bubbling, of the material has
been observed on very hot days (at or around 90°F) at the site. Once the tar reaches the
surface, it either forms a bubble or spreads out laterally in thin layers within the preexisting,
hardened tar (from past heating events). The lateral extent of a boil is generally less than 10
feet along its longest axis, and its thickness under 1 inch. The tar boils have been observed
only as discontinuous entities at the Quanta property and have not been observed on the
other properties included in the site. Tar boil materials and their constituents are generally
defined as highly viscous liquid that are solid at room temperature and consist of a complex
mixture of hydrocarbons and heterocyclic compounds. Coal tar is dominated by PAHs '
(typically around 85 percent PAHs) and has low aqueous solubility and high interfacial
tension. : :

Nature and Extent of COls in Soil

COls detected in soil include SVOCs (predominantly PAHs), aromatic VOCs, and metals
(principally arsenic and lead). COIs identified less frequently include chlorinated VOCs,
pesticides, and PCBs.

VOCs and SVOCs. In general, the distribution of PAHs, aromatic VOCs, and other NAPL-
related constituents (e.g., select non-PAH SVOCs) was observed to be coincident with the
presence of NAPL or other sources. However, concentrations of PAHs and metals have also
been observed consistently above screening criteria outside these areas. PAHs were not
detected above the screening criteria in soil samples collected from the deep sand unit
beneath the silty-clay aquitard. In areas where DNAPL is in close contact with the silty-clay,
the presence of this material is anticipated to be limited to the upper several feet of this
formation. B ’
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SECTION 1—INTRODUCTION

~ Chlorinated VOCs were detected in soil samples intermittently during RI investigation
activities, predominantly in saturated soil samples. Chlorinated VOCs were detected less
frequently in soil at the Quanta property compared to the adjacent properties, with the
majority of the detections being in soils at the former Lever Brothers and former Celotex
properties. The infrequent and low-level detections along with the irregular distribution of
chlorinated solvents in soil suggest that no known, ongoing, site-related source of these
constituents exists.

Inorganics. The two sources of elevated arsenic and lead identified within the extent of OU1
are (1) pyritic material associated with the former acid plant that once operated in the
northwest portion of the Quanta property and at the former Celotex property and (2)

~ ubiquitous heterogeneous fill containing coal, cinders, and slag. The extent of elevated
arsenic concentrations in soil near the site of the former acid plant has been defined and

does not extend beyond the southwestern portion of the former Celotex property and
northwestern corner of the Quanta property. The extent and distribution of lead in soil has
been defined and is different than that of arsenic (Figures 1-7 and 1-8).

Pesticides and PCBs. Pesticides in soil within OU1 represent isolated, noncontiguous release
scenarios that are the likely result of the historical use of pesticides. Detected concentrations
of PCBs in soil above the EPA Region 9 Residential PRG occur as discrete limited areas on
each of the properties, primarily in the vadose zore. The detected PCB concentrations
exceeding applicable screening criteria in the saturated zone are isolated to five sample
locations in four isolated areas.

Nature and Extent of COls in Groundwater

COlIs identified in groundwater consist primarily of SVOCs (predominantly PAHs),
aromatic VOCs, arsenic, lead, iron, ammonia, and, to a lesser extent, chlorinated VOCs,
pesticides, and PCBs. The extent of site-related constituents in groundwater includes areas
on the Quanta, 115 River Road, former Lever Brothers, former Celotex, and Block 93 North
and Central properties (Figures 1-9 through 1-12).

VOCs and SVOCs. Naphthalene and benzo(a)pyrene were selected as representative PAHs at
OUT for the purposes of the RI. Naphthalene in groundwater extends farther downgradient
from known areas of NAPL than does benzo(a)pyrene. In general, naphthalene in
groundwater covers an area similar in shape and slightly greater than the portion of the OU1
in which evidence of NAPL has been identified. Similarly, the extent of dissolved- -phase
benzo(a)pyrene is limited to within the total lateral extent of NAPL, again, with the exception
of areas where offsite sources are present.

The presence of most dissolved-phase PAHs is confined to the shallow fill and native sand
deposits above the silty-clay aquitard. The extent of non-PAH SVOCs at OUT1 are similar to
the extent of PAHSs and are located within the maximum detected lateral extent of
naphthalene and benzo(a)pyrene.

Non-PAH SVOCs at OU1 consist primarily of phenolics (e. g., phenol and 2,4-

- dimethylphenol), dibenzofuran, and carbazole. Non-PAH SVOCs exceeded the applicable
groundwater screening criteria in a lower percentage of RI groundwater samples than PAHs
and are found primarily in the central portions of the site. Non-PAH SVOCs do not extend
beyond the footprint of the naphthalene plume.
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The distribution of benzene, a representative aromatic VOC, in groundwater is consistent
with the known distribution of site-related NAPL. However, with a greater solubility in -
groundwater and a lower screening criterion, benzene exceedances in groundwater extend
farther hydraulically downgradient of NAPL source material than naphthalene. The
footprints of other site-related VOCs in groundwater at OU1 are located within the lateral
extent of benzene.

Although chlorinated VOCs were detected in the deep sand groundwater, the lateral and
vertical distribution of these compounds throughout the site, as well as the relationship of
hydraulic heads between the shallow unconfined and deep sand units, indicates that the -
source of these chlorinated VOCs is not the result of a release or releases related to site-
specific historical operations. Sporadic lower-level detections were observed in
groundwater within the footprint of site-related constituents, as well as in offsite areas, as
detailed in the final RI report (CH2M HILL, 2008a).

Inorganics. The presence of arsenic and iron in groundwater is a function of the relationship
between redox potential (measured by oxidation reduction potential) and pH conditions in
groundwater, which in turn are affected by the presence of organic material such as NAPL.
Figure 1-13 depicts the location of reddish-purple soil, coal tar, and arsenic in groundwater.
Because of source characteristics and the sensitivity to changes in groundwater
geochemistry, the distribution of detected arsenic and iron at and adjacent to the site is
reflected in the observation that concentrations of arsenic greater than 1,000 ug/L have been
identified in groundwater at the following four distinct OU]1 areas: (1) Block 93 near
monitoring well MW-111, (2) near the former acid plant in the northwest portion of the
Quanta property and the southwestern portion of the former Celotex property, (3) the
northern portion of the former Lever Brothers property near monitoring well MW-107, and
(4) the central portion of the former Lever Brothers property near the former pitch/asphaltic
material area.

Due to differences in the nature and extent of the pyritic sources versus those of the regional
fill material, and because lead, unlike arsenic, is not redox sensitive and is expected to be
relatively immobile at the site, the distribution of lead in groundwater is distinctly different
than that of arsenic and iron. Thus, the portions of the site where lead concentrations are
greater than 50 pg/L are almost exclusively within the footprint the former acid plant-
(Figure 1-12). ‘

Ammonia was stored at the site during historical coal-tar operations, but its distribution
systems (i.e., piping systems) and potential use in manufacturing are not known. Ammonia
concentrations above the lowest screening criterion (based on data collected in August and
October 2006) covers the majority of the site, as descrlbed in the final RI report

(CH2M HILL, 2008a).

Pesticides and PCBs. Groundwater-sampling results indicate that low concentrations of
pesticides were detected within the interior portions of the Quanta property. These
concentrations represent isolated, noncontiguous groundwater concentrations that are most
likely the result of the historical use of pesticides. The PCB Aroclor-1260 was detected at one
location in the central portion of the former Celotex property (monitoring well MW-])
during RI groundwater-sampling activities. Because PCBs adsorb strongly to soils and have
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SECTION 1—NTRODUCTION

not been detected in groundwater between the Quanta property and MW-J, this observed
concentration is not considered related to site operations.

1.6.3  Fate and Transport

Relevant fate and transport processes controlling the migration of constituents at the site
have been evaluated and are understood sufficiently to allow the development of remedial
alternatives. .

Fate and Transport of NAPL

The potential for NAPL migration varies among the defined discrete NAPL zones on the
basis of the varying physical characteristics (e.g., viscosities, densities, and interfacial -
tensions) of NAPL samples collected across these areas (described in Section 1.5.3) as well as
the physical characteristics of the subsurface. NAPL migration under current conditions has
been evaluated for each of five NAPL zones (shown in Figure 1-5):

* InNZ-1, high viscosity and interfacial tension have generally limited the downward
vertical migration of NAPL to a maximum depth of 11 feet bgs. At an isolated area (the
vicinity of MW-102B and SB-9), NAPL has migrated to the depth of the silty-clay
confining unit, approximately 25 feet bgs. Further migration of NAPL in this zone is not
predicted to occur, based on the physical characteristics of the NAPL. At MW-102B and
SB-9, further migration is prevented by the presence of the silty—clay confining unit.

* InNZ-2, the high viscosity and interfacial tension have generally limited the migration
of NAPL to approximately 14 feet bgs. The physical properties of the NAPL in this zone
support the prediction that further migration under current conditions is unlikely
(CH2M HILL, 2008a). A discrete interval of deeper NAPL below NZ-2 was also
observed from 24 to 25 feet bgs at MW-116DS. Additional investigation in the vicinity of
NZ-2 is being conducted as part of the SRI to better understand both the nature and
extent of NAPL in this area, and the vertical extent of the wooden bulkhead. In light of
the remaining uncertainty about this area and its closé proximity to the Hudson River,
the remedial alternative development, evaluation, and selectlon processes addresses
potential mlgratlon at NZ-2. '

» NZ-3 consists of deeper NAPL in the central portion of the Quanta property and
extending across the 115 River Road property onto the northern portion of the former
Lever Brothers property. The low-viscosity NAPL in NZ-3 has migrated downward and
laterally to a natural depression in the top of the silty-clay confining unit at
approximately 25 feet bgs. The upsloping surface of the silty-clay confining unit as well
as the transition from native sands to low- -permeability meadow mat and then to soft

organic silts, both of which are physical barriers to NAPL movement in the direction of
OU?2, significantly limit lateral migration of NAPL in this zone:

* NZ-4 consists of NAPL beneath Block 93 Central, Block 93 South, River Road, and the
-northwestern portion of the former Lever Brothers property NAPL in NZ-4 is present in
two separate layers: one between 10 and 15 feet bgs and one between approximately 20
and 30 feet bgs. Potential migration of NAPL in NZ-4 is being determmed through

addltlonal delineation work in this area (CH2M HILL, 2008b).
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‘e NAPL at NZ-5 adjacent to the Hudson River is located between 18 and 25 feet bgs and
further west on the former Celotex property was identified in borings and by ‘
TarGOST®. The available evidence supports the conclusion that most NAPL in this area
is residual. However, due to the proximity 'of the NAPL to the Hudson River, this area
has been included in the remedial alternative development, evaluation, and selection
process to address potential migration at NZ-5.

The potential for altering subsurface conditions that play a role in NAPL mobility is an
important consideration for the site. The effects of future development activities, such as
excavating or placing fill material, placing subsurface structures, or pumping groundwater
should be considered when specific development plans have been defined. Given the
concern raised about the potential effect of additional fill on the NAPL at the site,a
geotechnical evaluation is being performed as part of the SRI to evaluate potential future
effects of redevelopment activities on NAPL mobility.

Fate and Transport of Constituents of Interest in Soil

Two major mechanisms exist for the transport of constituents in soil at the site: leaching and
volatilization. Erosion, degradation, and bioaccumulation play less significant roles in the
transport of COls in soil at the site.

Although SVOCs (including PAHSs) at OU1 generally adsorb strongly to soil particles and

do not leach significantly, characteristics of the sources (i.e., NAPL) present in the

subsurface and the length of time they have been present have resulted in the dissolution of
SVOCs into groundwater at the site at levels exceeding applicable screening criteria. Since
site-related constituents have been in place for approximately 25 to 130 years, it is assumed
that potential volatilization of these constituents has already occurred and thus significant
volatilization of SVOCs from surface soil is not expected to occur unless surface soil is .
disturbed.

Aromatic VOCs at the site, such as benzene, have leached from the soil to the groundwater.
Benzene has a low affinity for adsorption; therefore, leaching has resulted in the presence of
a large area of benzene in the saturated zone, compared to a relatively small area of benzene
in the unsaturated zone (Figures 1-14a and 1-14b).

Two distinct sources of metals are at the site: the former acid plant and fill material. A
distinct mineralogical difference exists between the brown-black fill and the reddish-purple
soils within the footprint of the former acid plant. The reddish-purple soils include
unburned or partially burned pyrite that is continuing to oxidize, ultimately producing
reddish iron oxide minerals and elevated concentrations of iron along with metal impurities
of the ore, such as arsenic, lead, copper, antimony, and thallium. In the slag-rich fill, the
transport of metals in unsaturated soils is controlled by the adsorption and desorption of
these metals to and from soil during the infiltration of rainwater. Fill samples were found to
leach antimony, arsenic, copper, iron, and lead.

Pesticides and PCBs are present in limited areas of OU1 and adsorb strongly to soil
particles, preventing their downward migration and transport in groundwater.

Significant additional migration of constituents in soil at OU1 is not expected to occur.
Dissolved phase constituents are at equilibrium with all of the sources, including NAPL. .
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SECTION 1—INTRODUCTION

Limited infiltration and surface improvements prevent volatilization, erosion, leaching, or
degradation from becoming significant transport mechanisms for constituents in
unsaturated soil. ' '

* Fate and Transport of Constituents of Interest in Groundwater

Adsorption and degradation reactions are the most dominant attenuation factors for the fate
of groundwater constituents at the site.

Concentrations of constituents in groundwater are generally constant over time. The
footprint of the composite extent of site-related COIs in groundwater is not expanding
under current conditions beyond its current boundary, as evidenced by concentration
versus time plots and plots of groundwater plumes over time for key constituents. The more
mobile dissolved-phase constituents in groundwater (benzene and naphthalene) have not
migrated hydraulically downgradient beyond approximately 175 feet of the defined extents
of site-related NAPL. As dissolved-phase constituents move from source areas at OU1
adjacent to the Hudson River upward through the sediments in OU2, they are subjected to
further attenuation. The presence and nature of the groundwater connection between QU1
and OU2 will be refined on the basis of the SRI results. '

In each of the distinct areas, arsenic in concentrations in groundwater greater than 1,000
ug/L is a function of the source of arsenic and groundwater geochemistry in the vicinity of
localized sources. Likely sources of the arsenic include pockets of slag and cinders related to
fill or the presence of pyritic material within the footprint of the former acid plant (the
northwest portion of the Quanta property and the southern portion of the former Celotex

property).

The most important attenuation mechanism for arsenic in groundwater is its adsorption to
iron oxyhydroxides, which exhibit a strong affinity and high capacity for arsenic adsorption.
Site-specific geochemical data within the elevated-arsenic areas indicate that arsenic has
been reduced to the more mobile species arsenite (AsO33), and conditions are not suitable
for the precipitation of key minerals (iron oxyhydroxides) that serve as the adsorption sites
for the arsenic. In these geochemical areas where sources of arsenic, such as pyritic material
and fill material, are present or just upgradient, concentrations of arsenic in’ groundwater
are elevated. However, downgradient of source zones, geochemical conditions change so
that the negatively charged forms of arsenate (AsOq4?3) are the more dominant species, and
iron oxyhydroxide precipitation is favored. At these geochemical transition zones,
adsorption more readily occurs, resulting in the immobilization of arsenic and a subsequent
reduction in the concentrations of dissolved arsenic in groundwater. »

The presence of NAPL collocated with arsenic source material may be contributing to the
dissolution of arsenic in groundwater by maintaining redox conditions that limit the
formation of arsenic-adsorbing iron oxyhydroxides. ' '

Concentrations of arsenic within and along the leading edge of the detected groundwater
concentrations associated with each of the high-concentration arsenic areas (HCAAs)
indicate that attenuation through adsorption and mineral precipitation is sufficient to
stabilize and prevent further migration of arsenic beyond where it is observed. Arsenic near
the former acid plant attehuates in groundwater through adsorption and does not migrate
to the Hudson River. However, additional sources of arsenic related to fill have contributed
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to the presence of dissolved-phase arsenic concentrations adjacent to the Hudson River.
Arsenic that is not scavenged from groundwater prior to moving from these areas would be
subject to additional attenuation in OU2. The presence and nature of the groundwater
connection between OU1 and OU2 will be refined on the basis of results of the SRL

In general, lead is strongly adsorbed under a wide range of I:;H and redox (Eh) conditions
and is not transported readily in groundwater. Due to the relative immobility of lead,
elevated concentrations of lead do not persist in groundwater downgradient to the south or

- east of the source because lead is adsorbed to organics or hydroxide minerals, or it is
precipitated. Lead associated with the former acid plant attenuates in groundwater through
adsorption and does not migrate to the Hudson River. Farther downgradient,
concentrations increase slightly as a result of more modest sources in saturated soil that are
separate from the pyritic material and could be a result of historical operations at the former
Celotex property. ‘

The random and isolated occurrences of pesticides in groundwater, as well as their chemical
characteristics, indicate that pesticides are not mobile in groundwater at the site. PCBs were
detected in groundwater in one location, the central portion of the former Celotex property,
and are unrelated to former site operations. As with pesticides, the characteristics of PCBs
and the isolated occurrence in groundwater indicate that PCBs are not transported in
groundwater. '

Ammonia in OU1 groundwater does not discharge to the Hudson River. Although
concentrations of ammonia above screening levels are present, adsorption and microbial
activity are attenuating factors, resulting in concentrations below screening criteria adjacent
to the Hudson River.

1.6.4  Potential Pathways and Receptors

As a result of the sources and transport mechanisms described, site-related constituents at
OUT1 are contained in various media, including surface and subsurface soil, groundwater,
and soil vapor. Sediment and surface water in the Hudson River are being evaluated as part
of the RI for OU2. When exposed to these media, the constituents present can potentially
pose a risk to certain human and/ or ecological receptor populations. However, if no
receptors are present the exposure pathway is incomplete and therefore no potential risk is
posed by the constituents. The following subsections summarize the potential pathways and
receptors present at the site and evaluated as part of the Rl and draft baseline human health
risk assessment (BHHRA) (CH2M HILL, 2007).

Human Health Risk Pathways and Receptors

Five human receptor types were identified with the potential for exposure to one or more
media at OU1 that may contain site-related constituents under current and future site use
scenarios. Trespassers/ visitors, commercial workers and day care children could be
exposed to constituents in surface soil under current use conditions through dermal
absorption or ingestion, or to constituents in ambient air through inhalation. For potential
future land use, potential receptors considered include construction/ utility workers,
commercial workers, daycare children, trespassers, and residents. These receptors have the
potential to be exposed to constituents in groundwater or surface soil through either
ingestion or dermal absorption, and to constituents in ambient and indoor air through
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inhalation. Construction and utility workers could be exposed to constituentsin |
groundwater through dermal absorption, to constituents in ambient air via inhalation, or to
constituents-in subsurface soil through ingestion or dermal absorption, under both current
and future use scenarios.

Ecological Risk Pathways and Receptors

A screening-level ecological risk assessment (SLERA) has been completed for OU1. This -
SLERA evaluated potential risk to terrestrial receptors from exposure to compounds
detected in surface soil on the 5.5-acre Quanta property. This SLERA evaluated potential
ecological risk from direct exposure to soil and via the food-chain exposure pathway. Using
conservative exposure scenarios and assumptions, this SLERA indicated potential risk to
plant and invertebrate receptors via direct exposure and to higher-order receptors exposed
to contamination through the food chain. The SLERA was refined using site-specific input
parameters, which reduced the number of compounds indicating potential risk from direct
exposure and limited the higher-order receptors at potential risk to small-mammal species.
Based on the location of the site —in an urban area with limited and poor quality habitat
available for receptor populations —future inhabitation of OU1 by these receptors is unlikely
(CH2M HILL, 2006). In its July 7, 2006, comments on the SLERA, EPA concurred with the
overall conclusion that additional characterization of ecological risk at OU1 was not
necessary. However, receptors are present in the adjacent Hudson River, OU2, and site
groundwater discharges to the river. -

1.6.5 Human Health Risk Assessment

An HHRA was conducted for most of OU1 (with the exception of River and Gor’ge roads,
~ Block 93 Central, and Block 93 South) and has identified COCs for three media:

» Surface soil (0 to 2 feet bgs)
» Subsurface soil (0 to 10 feet bgs) ‘
» Groundwater (above and below the silty-clay confining layer)

Risks above acceptable levels for one or more existing or future receptors as a result of
exposure to soil or groundwater were calculated on all properties evaluated. COCs that are
the primary risk drivers at the site are naphthalene, arsenic, and carcinogenic PAHs. Along
with these primary risk drivers, tar boils identified during the RI will be addressed during
future remedial actions, because direct contact with this material is expected to exceed
acceptable risk levels (CH2M HILL, 2007).

Studies of potential vapor intrusion pathways have been conducted at buildings at 115
River Road, Block 93 North (former Jono's Restaurant), and the former Lever Brothers
property (Building 9). These studies have included groundwater, subslab and indoor air
sampling, physical observations of the buildings, and air pressure measurements within
buildings. The results from these studies indicate that the vapor intrusion pathways are
unlikely to be present or are of a sufficiently small magnitude that they do not pose an
unacceptable risk to the health of occupants of these buildings under current conditions.

Data obtained as part of the ongoing SRI will sﬁpplement existing data and allow sufficient
characterization of human health risk at Block 93 Central and South and for groundwater at
the site as a whole.
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If a cumulative ELCR of 1 x 10+ is exceeded for a given medium, the constituents that pose
~ an individual ELCR greater than 1 x 10+ for-a potential receptor-property combination were ‘
identified as COCs. If a target organ-specific hazard index (HI) exceeds 1.0, the constituents '
‘that pose an individual hazard quotient (HQ) greater than 0.10 were identified as COCs.
Table 1-1 presents the COCs identified for surface soil, subsurface soil, and shallow
groundwater.

TABLE 1-1
Summary of Constituents of Concern
Quanta Resources Superfund Site, OU1, Edgewater, New Jersey

Surface Soil Subsurface Soil
coC , (0-2 ft bgs) (0-10 ft bgs) Shallow Groundwater

2-Methylnaphthalene X X X !
4-Methylphenol A
Antimony

" Aroclor-1242
Aroclor-1254
Aroclor-1260

Arsenic

X - , —

Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene

X X X X X
X X X X X X

Benzo(k)fluoranthene

Carbazole

Chromium

Chrysene

Copper
Dibenzo(a,h)anthracene

Fluorene

Heptachlor
Indeno(1,2,3-cd)pyrene
{ron

Lead

Mercury

X X X
|

Naphthalene

X X
|

Thallium

Xylenes, Total

X X X X X X X X X X X X X X X X X X X X X X X X X X

Vanadium
Zinc ' X - —

As presented in the Remedial Investigation Report (CH2M HILL, 2008). COCs are defined as contributing a
chemical-specific Excess Lifetime Cancer Risk (ELCR)>1E-6 or Hazard Index > 0.1 when receptor total ELCR
(all soil pathways) >1E-6 or Hazard Index > 1.0. Surface soil is defined as 0 to 2 feet below ground surface..
Subsurface soil is defined as 0 to 10 feet below ground surface. . .
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The draft BHHRA identified arsenic, PAHs (primarily benzo(a)pyrene, dibenz(a,h)
anthracene, benzo(b)floranthene, and benzo(a) anthracene) and naphthalene as the primary
risk drivers for most media and receptors evaluated. Table 1-2 presents the relative risk
contributions for each of these constituents. On the basis of the BHHRA conclusions, the
remedial alternatives will target these primary risk drivers, as well as NAPL (a source of
PAHSs and naphthalene). Although the complete list of COCs will be considered, it is
believed that if the primary risk drivers and NAPL are adequately addressed, RAOs will be
achieved.

1.6.6  Summary of Conceptual Site Model

Coal tar processing and subsequent oil-recycling operations contributed to existing
secondary sources of contamination at the site, including NAPL, pitch, soil impacted with
PAHs, and other constituents. A former acid plant on the northern portion of the Quanta
property and southern portion of the former Celotex property contributed to the presence of
oxidizing pyrite ore remnants in soil. Primary sources are no longer present, with the
possible exception of buried piping on the Quanta property. Additional secondary sources
contributing to soil and groundwater contamination unrelated to former operations (such as
regional fill material and former operations on adjacent properties) are present within the
extent of OUT. '

The location, nature, and extent of most of the NAPL at OU1 have been defined. The current
understanding of NAPL location is being refined as part of the SRI. Most free-phase NAPL
is present in discrete areas (or zones) above and within the top few: feet of the silty clay
confining layer. To some extent, free-phase NAPL is recoverable but does not appear to be
migrating under current conditions, with the possible exception of NAPL within zones
adjacent to the Hudson River. Additional evaluation of this potential migration is being
‘performed as part of the SRI (CH2M HILL, 2008a). The results of the RI indicate that NAPL
at OUl is generally stable under current conditions. Migration is constrained by either the
physical properties of the NAPL (e.g., high viscosity and interfacial tension), the soil pore
size, or physical barriers such as the silty clay confining unit and shallower organic silt
deposits. Solid tar has been observed in the form of a black, soft-to-stiff, semiplastic-to-
plastic material up to 6 feet bgs. Tar boils have also been observed at the ground surface
within or near the solid-tar areas.

An HHRA was conducted for most of OU1 (with the exception of River and Gorge Roads, -
Block 93 Central, and Block 93 South), and has identified COCs for surface soil, subsurface
soil, and groundwater. The primary risk drivers at the site are carcinogenic PAHs,

" naphthalene, and arsenic. Along with these primary risk drivers, surficial tar boils are
presumed to pose an unacceptable risk.

Concentrations of COCs in groundwater have remained similar over time and
concentrations decline with distance from sources. At the site, the footprint of the composite
extent of COCs in groundwater is not expanding; concentrations of constituents in
groundwater are generally in equilibrium as a result of adsorption and degradation
processes. :

Preliminéry Draft ‘ 1-19



FEASIBILITY STUDY REPORT—0U 1

TABLE 1-2

Percent Contribution of Risk Relative to a Medium's Cumulative Risk/Hazard for Constituents of Concern’
Reasonable Maximum Exposure Scenario

Quanta Resources Superfund Site, OU1, Edgewater, New Jersey

Surface Soil Subsurface Soil Groundwater (Above Confining Unit)

Site: Quanta Resources

Adult Trespasser Construction Worker Construction Worker

Arsenic _ ' 33.8% Antimony : 1.2% 2-Methylnaphthalene 3.6%

Benzo(a)anthracene 4.9% : Arsenic 55.55% 49.1% Benzo(a)anthracene 5.7%

Benzo(a)pyrene 44.2% Iron 0.7% Benzo(a)pyrene 70.7%

Benzo(b)fluoranthene 5.2% : Thaliium 0.5% Benzo(b)fluoranthene 8.2%

Dibenz(a,h)anthracene 8.9% 2-Methylnaphthalene 0.8% Benzo(k)fluoranthene 0.4%

Indeno(1,2,3-c,d)pyrene  2.5% Benzo(a)anthracene 3.2% Dibenz(a,h)anthracene 11.1%
Benzo(a)pyrene 30.6% Indeno(1,2,3-c,d)pyrene  3.7%

Adolescent Trespasser Benzo(b)flucranthene 3.5% Naphthaléne 93.1%

Arsenic 11.1% Dibenz(a,h)anthracene 5.0% Benzene’ 1.7%

Benzo(a)anthracene 6.5% ' Indeno(1,2,3-c,d)pyrene  1.6%

Benzo(a)pyrene 59.5% Naphthalene 46.0%

Benzo(b)fluoranthene 7.0% Benzene - o 0.1% 0.2%

‘Dibenz(ah)anthracene  11.9%
Indeno(1,2,3-c,d)pyrene  3.3%

Commercial Worker

Arsenic : 26.0% 30.7%
Aroclor-1242 . 0.1%
Aroclor-1260 0.1%
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TABLE 1-2

Percent Contribution of Risk Relative to a Medium's Cumulative Risk/Hazard for Constituents of Concern!
Reasonable Maximum Exposure Scenario
Quanta Resources Superfund Site, OU1, Edgewater, New Jersey

Subsurface Soil

Groundwater (Above Confining Unit)

Surface Soil
Benzo(é)anthracene 5.3%
Benzo_(a)pyrene 48.7%
Benzo(b)ﬂuoranth?n‘e ' 5.7%
Benzo(k)fluoranthene 0.3%

Dibenz(a,h)anthracene’  9.8%
Indeno(1,2,3-c,d)pyrene  2.7%
Naphthalene
Bénzene ' 0.8%
Trichloroethene 10.3%
Adult Resident
Antimpny
Arsenic
Iron
Thallium
2-Methylnaphthalene
Naphthalene
Benzene
Child Resident
Antimony

Arsenic

53.3%

3.1%
38.8%
5.9%
0.9%
0.5%

41.9% -

1.4%

4.7%

57.5%

Preliminary Draft
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TABLE 1-2

Percent Contribution of Risk Relative to a Medium's Cumulative Risk/Hazard for Constituents of Concern’
Reasonable Maximum Exposure Scenario

Quanta Resources Superfund Site, OU1, Edgewater, New Jersey

Surface Soil Subsurface Soil A Groundwater (Above Confining Unit)
Copper 1.6%
{ron ' 9.1%
Thallium 1.3%
Vanadium 1.0%
Zinc 0.1%
Mercury 1.1%
Aroclor-1242 2.4%
Aroclor-1260 1.2%
2-Methylnaphthalene 0.8%
4—Methylpheﬁol ' 0.3%
Fluorene 0.1%
Naphthalene : 16.7%
Benzene ' 0.6%

Adult/Child Aggregate Resident

Arsenic 8.6%
Heptachlor 0.01%
Aroclor-1242 0.03%
Aroclor-1260 0.02%
Benzo(a)anthracene 6:7%

Benzo(a)pyrene 61.2%
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TABLE 1-2

Percent Contribution of Risk Relative to a Medium's Cumulative Risk/Hazard for Constituents of Concern

Reasonable Maximum Exposure Scenario
Quanta Resources Superfund Site, OU1, Edgewater, New Jersey

Surface Soil Subsurface Soil Groundwater (Above Confining Unit)
Benzo(b)fluoranthene 7.2%
Benzo(k)fluoranthene 0.3%
Carbazole 0.01%
Chrysene 0.1%

Dibenz(a,h)anthracene 12.3%
Indeno(1,2,3-c,d)pyrene  3.4%
Benzene 0.1%

Trichloroethene 0.03%

. Site: -Edgewater‘

Adult/Child Aggregate Resident

Construction Worker

Construction Worker

Arsenic’ 10.4% Arsenic 47.6% Arsenic 79.45%
Benzo(a)anthracene 6.4% 2-Methylnaphthalene 1.6% Naphthalene _ 19.81%
Benzo(a)pyrene 60.1% Naphthalene » 30.9%
Benzo(b)fluoranthene 5.8% V
Dibenz(a,h)anthracene- 13.9%
Indeno(1,2,3;c,d)pyrene 3.4%. .
Site: 115 River Road

. Daycare Child Construction Worker . Construction Worker
Arsenic 0.7% Arsenic 2.0% Naphthalene 96.4%
Benzo(a)anthracene 7.5% 2-Methylnaphthalene 8.8%
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TABLE 1-2

Percent Contribution of Risk Relative to a Medium's Cumulative Risk/Hazard for Constituents of Concern!

Reasonable Maximum Exposure Scenario

Quanta Resources Superfund Site, OU1, Edgewater, New Jersey

Surface Soil Subsurface Soil Groundwater (Above Confining Unit)
Benzo(a)byrene 66.7% Benzo(a)anthracene 10.1%
Benzo(b)fluoranthene 8.3% Behzo(a)pyrene 65.1%
Benzo(k)fluoranthene 0.4% Bénzo(b)ﬂuoranthene 6.9%

Dibenz(a,h)anthracene 12.3%
Indeno(1,2,3-c,d)pyrene  4.0%

Dibenz(a,h)anthracene 11.0%

Ihdeno(1,2,3—c,d)pyrene 2.9%

Chromium 0.2% Naphthalene 81.5%
Naphthalene
Site: Former Lever Brothers

Adolescent Trespasser Construction Worker Cc\)nstruction Worker
Arsenic 5.4% Arsenic ' 559%  Arsenic o 7.7%
Benzo(a)anthracene 6.5% Naphthalene 12.1% 2-Methylnaphthalene 6.4%
Benzo(a)pyrene 64.7% Naphthalene 80.9%
Benzo(b)fluoranthene 8.4%
Dibenz(a,h)anthracene 10.7%
Indeno(1,2,3-c,d)pyr%ne 3.9%
Site: Block 93 North

Adult Trespasser Construction Worker Construction Worker

Arsenic 15.9% Arsenic 3.3% Arsenic 91.7%
Benzo(a)anthracene 8.9% 2-Methylnaphthalene A2.6% Naphthalene | 0.5%
Benzo(a)pyrene 55.2% Naphthalene 86.6% '
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TABLE 1-2

Percent Contribution of Risk Relative to a Medium's Cumulative R|sleazard for Constituents of Concern’
Reasonable Maximum Exposure Scenario
Quanta Resources Superfund Site, OU1, Edgewater, New Jersey

Subsurface Soil

Groundwater (Above Confining Unit)

Surface Soil
Benzo(b)fluoranthene 5.8%
Benzo(k)flﬁoi’anthene 0.5%
Dibénz(a,h)anthracene 10.2%
indeno(1,2,3-c,d)pyrene  3.0%

Adolescent Trespasser

Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Dibenz(a,h)anthracene

Indeno(1,2,3-c,d)pyrene

Commercial Worker

Arsenic

Aroclor-1260
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)ﬂuorantﬁene
Benzo(k)fluoranthene

Dibenz(a,h)anthracene

4.5%
10.1%
63.0%
6.6%
0.5%

- 11.6%

3.5%

11.6%
0.2%
9.2%
57.4%
6.0%
0.5%
10.6%
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TABLE 1-2

Percent Contribution of Risk Relative to a Medium's Cumulative Risk/Hazard for Constituents of Concern!
Reasonable Maximum Exposure Scenario

Quanta Resources Superfund Site, OU1, Edgewater, New Jersey

Surface Soil

Subsurface Soil

Groundwater (Above Confining Unit)

indeno(1,2,3-c,d)pyrene  3.2%
Naphthalene

Benzene 1.1%

84.2%

Site-Wide Groundwater (Above the Confining Unit)

Adult Resident
Arsenic
Iron
Benzene
Ethylbenzene
Toluene
Trichloroethene
m,p-Xylene
o-Xylene
Xylene (Total)
2,4-Dimethylphenol
2-Methyinaphthalene
2-Methylphenol
3&4-Methylphenol
* 4-Methylphenol

Acenaphthene

1 94.0%

0.2%
0.2%
0.003%
0.005%
0.004%
0.01%
0.01%
0.02%
0.02%
0.1%
0.002%
0.002%
0.1%
0.004%

Child Resident
Arsenic
Iron
Benzene
Ethylbenzene
Toluene
Trichloroethene
m,p-Xylene
o-Xylene
Xylene (Total)
2,4-Dimethylphenol
2-Methylnaphthalene
2-Methylphenol
3&4-Methylpheno|
4-Methylphenol

Acenaphthene

Preliminary Draft

99.3%
0.2%
01%
0.002%
0.004%
0.004%
0.001%
0.001%
0.002%
0.02%
0.1%

0.002%

0.002%
0.1%
0.004%

Adult/Child Aggregate Resident

Arsenic

alpha-BHC
delta-BHC
Heptachlor

Benzene
Trichloroethene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Carbazole

Chrysene
Indeno(1,2,3-c,d)pyrene '

50.8%
0.0002%
0.0002%
0.0001%
0.2%
0.004%
2.0%
42.7%
2.8%
0.1%
0.003%
0.02%
1.3%




TABLE 1-2

Percent Contribution of Risk Relative to a Medium's Cumulative Risk/Hazard for Constituents of Concern®:

Reasonable Maximum Exposure Scenario

Quanta Resources Superfund Site, OU1, Edgewater, New Jersey

Surface Soil Subsurface Soil Groundwater (Above ‘Confining Unit)
Benzo(g,h,i)perylene 0.01% Acenaphthylene 0.001%
1,1'-Biphenyl . 0.001% Benzo(g,h,i)perylené 0.01%
Fluoranthene 0.01% 1 ,1'-Biphenyl 0.001%
Naphthalen(-,: 5.2% Fluoranthene 0.01%
Pyrene ‘ ' 0.01% Fluorene 0.002%
Naphthalene 0.2%
) , Pyrene 0.01%
1 Sife-Widg Grou_n‘dwat‘er (Below the Confining Unit)ﬁ . ,
Adult Resident Child Resident Adult/Child Aggregate Resident
Trichloroethene 75.3% Arsenic 1.2% Arsenic 1.9%
2-Methylnaphthalene 0.2% » Trichloroethene 97.2% Benzene 0.2%
Naphthalene 23.0% Tetrachloroethene 2.0%
Trichloroethene 93.7%
Vinyl chioride 0.04%
Benzo(a)anthracene 2.1%
- Carbazole

' 0.02%

Preliminary Draft
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Studies of potential vapor intrusion pathways conclude that they either are unlikely to be
present or have been determined not to pose an unacceptable human health risk to current ‘
receptors. On the basis of the location of the site—in an urban area with limited and poor-

quality habitat available for receptor populations —the conclusion of the SLERA

(CH2M HILL, 2006) was that it is unlikely that ecological receptors inhabit OUT.

A complete conceptual site model and the detailed information on which the model is based
can be found in the final RI report (CH2M HILL, 2008a). Further delineation of OU1 has
been proposed in the final “Remedial Investigation/ Feasibility Study Work Plan
Addendum No. 4 for a Supplemental Remedial Investigation” (CH2M HILL, 2008b), the
results of which will be evaluated prior to remedy implementation. The SRI is addressing
remaining data gaps that will have specific bearing on remedial design and implementation
and includes the following objectives:

e Determine the nature and extent of site-related constituents and arsenic in the vicinity of
Block 93 and the northwest portion of the former Lever Brothers property and in the
intersection of Gorge and River roads

e Determine the nature and extent of NAPL in the northeastern portion of the former
Lever Brothers property (near MW-106A)

e Refine the nature and extent of NAPL behind and at the flanks of the wooden bulkhead

o Determine the dimensions of the wooden bulkhead and evaluate its role in limiting
NAPL migration

e Supplement existing data to sufficiently characterize potential risk to human health at
Block 93 Central and South and for groundwater at the site as a whole

¢ Begin collection of data to confirm stability of organic constituents and arsenic in
groundwater at OU1

¢ Confirm distribution and mobility of arsenic in groundwater within and downgradient
of suspected source zones at OU1

e Characterize groundwater flow paths and distribution and fate and transport of coal tar
~ constituents (VOCs and PAHs) and arsenic across the groundwater-surface water
transition zone(s) between OU1 and OU2

1.7 Principal Threat Evaluation

EPA guidance on principal threat and low-level threat waste has characterized source
material on the basis of hazard and risk and to identify appropriate waste management
options for this material (EPA, 1991). This guidance states that principal threat wastes are
“those source materials considered to be highly toxic or highly mobile that generally cannot
be reliably contained or would present a significant risk to human health or the
environment should exposure occur” (p. 2). Low-level threat wastes are those source
materials that generally can be reliably contained and that would pose only a low risk in the
event of exposure. EPA expects to use “treatment to address the principal threats posed by a
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site, wherever practicable” and “engineering controls, such as containment, for waste that
poses a relatively low long-term threat” (p. 1).

According to EPA (1991) guidance, principal threat wastes exist for OU1. Eight areas within
OU1 were determined to contain source material, based on the.various characteristics
presented in Table 1-3:

o NAPL Zone 1

e NAPL Zone?2

e NAPL Zone 3

e - NAPL Zone 4

e NAPL Zone 5

e Tar boils

e HCAA (former Celotex)

e HCAA (Quanta and Block 93 North)

TABLE 1-3
Source Material Determination
Quanta Resources Superfund Site, OU1, Edgewater, New Jersey

. ] NAPL Zone HCAA
Source Material ; Tar
Definition Criteria* 1 2 3 4 5 Boils Celotex Quanta -
Contains hazardous material Yes Yes = Yes Yes Yes Yes Yes Yes
that migrates to groundwater?
Contains hazardous material No Yes No No Yes No " No ’ No
that migrates directly to :
surface water? -
Contains hazardous material ~ Yes Yes VYes Yes "Yes  Yes " No No
that migrates to air? :
Acts as a source for direct Yes Yes No Yes No Yes No Yes
exposure (within 10 feet bgs)? : : : :
Source Material? Yes Yes Yes Yes Yes ‘ Yes Yes Yes

Notes:

*Source definition criteria are based on A Guide to Principal Threat and Low Level Threat Wastes (EPA, 1991)
bgs - below ground surface

HCAA - High Concentration Arsenic Area

NAPL - Non-Aqueous Phase Liquid

Each of these source areas was evaluated as presented in Table 1-4 to determine on the basis
of toxicity and mobility potential whether the material is a low-level threat waste or a
principal threat waste. Determination was made whether each area’s potential to exhibit
toxicity and/ or mobility was low, moderate, or hlgh

On the basis of the following evaluatlon, which is consistent with EPA guldance, five of
these areas were positively identified as containing principal threat wastes. The remedial
alternatives outlined in Section 4 include treatment options such as
solidification/stabilization or in situ chemical oxidation (ISCO) to address principal threat

{
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waste. Low-level threat waste is generally addressed by engineering and institutional
controls, such as capping and a deed notice.

1.7.1  Mobility Potential

Highly mobile material refers to source material that is not reliably contained and has a
significant potential to migrate to surface water, to sediments, or to air or act as a source for
direct exposure (EPA, 1991). '

The most important characteristic contributing to poter\tlal mobility is the ability of the

- source material itself to move through the subsurface (e.g., potential for NAPL to migrate).
Highly mobile source material consists of unimpeded low-viscosity liquid, whereas low-
mobility material could consist of either trapped low-viscosity liquid or high-viscosity
liquid or solids.

NAPL Zone 1

The potential mobility of source material at NZ-1 was determined to be low. High viscosity
and interfacial tension have generally limited the downward vertical migration of NAPL to
11 feet bgs or less. Further migration is not predicted to occur, given the physical
characteristics of the NAPL that resulted in the presence of NAPL at NZ-1. At an isolated
area within NZ-1, NAPL has migrated to the depth of the silty-clay confining unit
(approximately 25 feet bgs). At this location, further migration is prevented by the
configuration of the confining unit.

NAPL Zone 2

At NZ-2, medium to very high viscosity (up to 181.6 ¢St at 122°F) and high interfacial
tension (18.0 to 30.2 dynes/cm?) have generally limited the migration of NAPL to
approximately 14 feet bgs, and further migration under current conditions is unlikely. In
light of the remaining uncertainty in this area with regard to a discrete interval of deeper
NAPL observed at MW-116DS and the unknown vertical extent of the wooden bulkhead,
additional investigation is being conducted. The presence and nature of the connection
between OU1 and OU? will be refined based on the results of the SRI. However, due to the
proximity of the NAPL to the Hudson River, the remedial alternative development,
evaluation, and selection address potential migration at NZ-2. This material is considered a
principal threat waste.

NAPL Zone 3

The potential mobility of source material at NZ-3 was determined to be low. Although
NAPL in NZ-3 has lower viscosity and interfacial tension (viscosity of 3.49 ¢St and
interfacial tension of 8.2 dynes/cm? in a NAPL sample collected at monitoring well MW-
107) and would therefore flow if unimpedéd, it has migrated downward and laterally to a
natural depression in the top of the silty-clay confining unit at approximately 25 feet bgs.
Gravitational forces and the impermeability of the confining layer prevent further
downward and lateral migration of the NAPL; therefore the mobility pot\ential at NZ-3 is

- low.
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TABLE 1-4

Source Material Evaluation
Quanta Resources Superfund Site, QU1, Edgewater, New Jersey

Source Area

Mobility Potential

Toxicity Potential

Accessibility/Proximity to Receptors

Vapor Intrusion

Principal Threat Waste?

NZ-1

NzZ-2

NZ-3

NZ-4

NZ-5

Tar Boils

HCAA (Celotex)

HCAA (Quanta)

HCAA (Block 93
North)

LOW: High viscosity and interfacial tension have generally limited the downward vertical migration of NAPL to a
maximum depth of 11 feet bgs. Further migration of NAPL in this zone is not predicted to occur, based on the
physical characteristics of the NAPL and the likely age of release(s) that resulted in the presence of NAPL at .
this location. At an isolated area, NAPL has migrated to the depth of the silty-clay confining unit (approx. 25 feet
bgs). At this location, further migration is prevented by the presence of the silty-clay confining unit.

CONSERVATIVELY ASSUMED HIGH: High viscosity and interfacial tension have generally limited the
migration of NAPL to approximately 14 feet bgs, and further migration under current conditions is unlikely. In
light of the remaining uncertainty in this area with regard to a discrete interval of deeper NAPL observed at MW-
116DS and the unknown vertical extent of the wooden bulkhead, additional investigation is currently being
conducted, as part of the SRI. However, the remedial alternative development, evaluation, and selection
conservatively assume that the potential for NAPL migration between QU1 and QU2 should be addressed at
NZ-2. .

LOW: NAPL in NZ-3 has low viscosity and has migrated downward and laterally to a natural depression in the
top of the silty-clay confining unit at approximately 25 feet bgs. Gravitational forces and the impermeability and
surface topography of the confining layer prevent further downward and lateral migration of NAPL in this zone.

TO BE DETERMINED: NZ-4 consists of NAPL beneath Block 93 Central, Block 93 South, River Road, and the
northwestern portion of the former Lever Brothers property. Potential migration of NAPL in NZ-4 is being
determined as part of the ongoing OU1 SRI. :

CONSERVATIVELY ASSUMED HIGH: The available evidence supports the conclusion that most NAPL in this
area is residual. However, due to the proximity of the NAPL to the Hudson River and the presence of sheens at
OU2 near NZ-5, the remedial alternative development and evaluation conservatively assume that the potential
for NAPL migration between OU1 and OU2 should be addressed at NZ-5.

LOW: Solid, taffy-like tar in the near surface vadose zone has been observed to seep through surface cracks in
soil or pavement on very hot days. However, this very high viscosity material is not present in quantities
sufficient to migrate beyond the immediate vicinity of the tar boil. . '

LOW: Source material (pyritic ore) is not mobile.

LOW: Source material (pyritic ore) is not mobile.

LOW: Source material (pyritic ore) is not mobile.

HIGH: NAPL containing COCs is present

at depths posing a risk of directvcontact.

HIGH: NAPL containing COCs is present
at depths posing a risk of direct contact,
and NAPL is present adjacent to the
Hudson River (ecological receptors).

LOW: NAPL contains COCs; however,
depth limits potential for direct contact.

LOW: NAPL contains COCs; however,
depth limits potential for direct contact.

MODERATE: NAPL present adjacent to
the Hudson River (ecological receptors);
however, depth limits potential for direct
contact.

HIGH: Coal tar.is present at the ground
surface, posing a risk of direct contact.

LOW: Oxidizing pyritic waste material
contains arsenic above applicable soil
standards, however, the depth of the
material limits the potential for direct
contact.

HIGH: Surface soil contains arsenic at
concentrations posing an estimated

Excess Lifetime Cancer Risk of 1x10° and

a Hazard Index of 9, based on an
exposure point concentration of 3,900
mg/kg.2®

HIGH: Surface soil contains arsenic at
concentrations posing an estimated

Excess Lifetime Cancer Risk of 3x10™ and

a Hazard Index of 2, based on an
exposure point concentration of 913
mglkg.2?

HIGH: NAPL containing COCs is present
at depths posing a risk of vapor intrusion.

HIGH: NAPL containing COCs is present
at depths posing a risk of vapor intrusion.

LOW: Depth of NAPL limits potential for
vapor migration.

LOW: Depth of NAPL limits potential for
vapor migration.

LOW: Depth of NAPL limits potential for
vapor migration.

HIGH: The presence of buildings would
prevent the heating caused by sunlight
that create this phenomenon. However, if

a building were to be built atop existing tar

boils, there would be a risk of vapor
intrusion

LOW: Arsenic is not a vapor intrusion
concern

LOW: Arsenic is not a vapor intrusion
concern

LOW: Arsenic is not a vapor intrusion
concern C

Yes - Toxicity Potential

Yes - Mobility and Toxicity Potential

No

Maybe - Dependant on results from SRI

Yes - Mobility and Toxicity Potential

Yes - Toxicity Potential

No

Yes - Toxicity Potential

Yes - Toxicity Potential
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SECTION 1-—INTRODUCTION

NAPL Zone 4

NZ-4 comprises two layers of NAPL: one between 10 and 15 feet bgs and one between
approximately 20 and 30 feet bgs. NZ-4 is located beneath Block 93 Central, Block 93 South,
River Road and the northwestern portion of the former Lever Brothers property. The
potential for mobility of NAPL in NZ-4 is being determined as part of thé ongoing SRL

NAPL Zone 5

At NZ-5, some evidence supports the conclusion that most NAPL in this area is residual
(unable to flow). However the presence and nature of the connection between OU1 and
OU2 at NZ-5 is being refined based on the results of the SRI. Due to the proximity of the
NAPL to the Hudson River and the presence of sheens at OU2 near NZ-5, the remedial
alternative development, evaluation, and selection address potent1al migration at NZ-5. This
material is considered a principal threat waste. '

Tar Boils

Solid, black, soft-to-stiff, semiplastic-to-plastic tar in the near surface vadose zone has been
observed to seep upward to the ground surface through cracks in soil or pavement on very
hot days. However, this highly viscous material is not present in quantities sufficient to -
migrate beyond the immediate Vicinity of the tar boil.

High-Concentration Arsenic Area (Former Celotex)

The HCAA on the former Celotex property contains oxidizing pyritic material; however,
this material is solid (immobile).

High- -Concentration Arsenic Area (Quanta and Block 93 North)

The HCAA on the Quanta and Block 93 North properties contains oxidizing pyritic material;
however, this material is solid (immobile).

1.7.2  Toxicity Potential

Toxicity potential was evaluated as consisting of two subcategories: (1) accessibility or
proximity to human receptors at OU1 or ecological receptors at OU2 and (2) the potential
for vapor intrusion. Highly toxic source material would represent a significant potential risk
based on characteristics of the material and based on the exposure potential of the material
(e.g., greater than 103 ELCR). :

- Accessibility/Proximity to Receptors

The accessibility of source material to human receptors at OU1 was evaluated on the basis of
the depth of constituents. Source material greater than 10 feet bgs is considered inaccessible,
reflecting the fact that no exposure scenarios are present for constituents at thlS depth
(CH2M HILL, 2007).

The proximity of source material to ecological receptors in OU2 was evaluated on the basis
of the distance from the Hudson River shoreline. Inland surface soil or COCs adjacent to the
shoreline (regardless of depth) have been determined to have a higher toxicity potential

- than deeper inland COCs or COCs at greater distances from OU2.
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Vapor Intrusion .

The potential for source material to represent a source of toxicity potential based upon the ‘
potential for a completed vapor intrusion pathway to exist was evaluated based on

analytical results, or where testing was not performed, the depth of, source material,

molecular weight, and the presence and characteristics of buildings, if any.

Area-Specific Potential Toxicity Evaluation

NAPL Zone 1. The toxicity potential for source material at NZ-1 was determined to be high.
NAPL is present at shallow depths and poses a potential direct contact risk. However, vapor
intrusion investigations at 115 River Road have demonstrated that there is no existing
unacceptable risk due to vapor intrusion. Vapor intrusion studies have concluded that
vapor intrusion pathways are unlikely to be present or have been determined not to pose an
unacceptable human health risk to the occupants of buildings at OU1 under current
conditions (CH2M HILL, 2008a). This material is considered a principal threat waste.

- NAPL Zone 2. The toxicity potential for source material at NZ-2 was determined to be high.
NAPL is present in shallow soil, posing a potential risk through direct contact to receptors
at OUL. In addition, NZ-2 is adjacent to the Hudson River. There exist no complete vapor
intrusion pathways at NZ-2. This material is considered a principal threat waste.

NAPL Zone 3. Source material at NZ-3 is greater than 10 feet bgs and is therefore inaccessible
to receptors at OU1. NZ-3 is not adjacent to the Hudson River. The molecular weight and
depth of the zone indicate a lower potential for vapor intrusion. Therefore the potential
toxicity of material at NZ-3 was determined to be low.

NAPL Zone 4. The toxicity potential for source material at NZ-4 has yet to be determined.
The RI results indicate that the NAPL is present at 10 or more feet bgs, which contributes to
a determination of low toxicity potential for this zone. Evaluation of the presence of NAPL
in this zone is ongoing as part of the SRI.

NAPL Zone 5. The toxicity potential for source material at NZ-5 was determined to be
“moderate. Although residual NAPL is deep enough below ground surface to preclude direct
contact, NZ-5 is adjacent to the Hudson River. There exist no complete vapor intrusion
pathways at NZ-5. This material is considered a principal threat waste.

Tar Boils. Solid, black, soft-to-stiff, semiplastic-to-plastic tar in the near-surface vadose zone
has been observed to seep through surface cracks in soil or pavement on very hot days.
Direct contact with this material is expected to exceed acceptable risk levels (CH2M HILL,
2007). This material is considered a principal threat waste.

High-Concentration Arsenic Area (Former Celotex). At the portion of the HCAA on the former
Celotex property, toxicity potential was determined to be low. Oxidizing pyritic waste
material contains arsenic above applicable soil standards; however, the depth of the material
reduces the potential for direct contact.

High-Concentration Arsenic Area (Quanta and Block 93 North). At the portion of the HCAA on
the Quanta property, toxicity potential was determined to be high. Surface soil contains
arsenic at concentrations posing an estimated ELCR of 1 x 103 and an HI of 9, based on an
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exposure point concentration of 3,900 mg/kg (CH2M HILL, 2007). This material is
* considered a principal threat waste. '

1.7.3  Conclusions

Of the eight areas containing source material, the following are addressed in this FS as
principal threats: NAPL Zones 1, 2, and 5; tar boils; and the portion of the HCAA on the
Quanta property and Block 93 North. This is based on toxicity potential at NZ-1, the tar
boils, and the HCAA on the former Quanta property and Block 93 North and toxicity and
mobility potential at NZ-2 and NZ-5. Source materials in NZ-3 and the portion of the HCAA
on the former Celotex property are considered low-level threat waste, because both areas
have been shown to pose low potential for toxicity or mobility, as described above. The
evaluation of source material toxicity and mobility potential is summarized in Table 1-4.
Whether NZ-4 is a principal threat area has yet to be determined and will be based on the
results of the SRI and addressed in the draft final FS report. The alternatives presented in
this FS are evaluated with respect to the principal threat waste criteria in Section 5.2.2.
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SECTION 2

Development and Identification of ARARs
RAOs, and PRGs

The site has been characterized and is well understood for the purposes of supporting OU1
remedial alternative development, evaluation, and selection (CH2M HILL, 2008a). The
extent of OU1 contamination for groundwater, soil, and NAPL based on the data and

- evaluations presented in the RI is shown in Figure 1-5. Additional work has been proposed
as part of the SRI (CH2M HILL, 2008b) to address data gaps noted in the RI report. The
results of this investigation will be presented in an SRI report for OU1 and will be
incorporated into the draft final FS report. As stated in the RI report, the next step is to
complete the development and evaluation of OU1 remedial alternatives. Based on the RI

- findings, the FS for OUl should evaluate technologies and develop and screen remedial
alternatives to

® Reduce current and/or potential future human health risks to acceptable levels at the
properties comprising OU1, including mitigating potential future contact with NAPL

e DPrevent erosion, transport, or migration of COCs in soil or groundwater offsite or to
- OU2 at concentrations resulting-in human or ecological risk above acceptable levels

RAOs and PRGs were development and/ or identified during the development of the FS.
They have separate objectives in so far as RAOs provide a general description of what the
cleanup will accomplish while PRGs are the more-specific statements of the desired
endpoint concentration or risk levels for each exposure route that are believed to adequately
protect human health and the environment. Based on consideration of factors during the
nine-criteria analysis and using PRGs as a point of departure, final cleanup levels may
reflect different risk levels within an acceptable risk range than the originally identified
PRGs. Final cleanup levels w1ll be specified in the draft final FS report and documented in
the ROD.

The followmg subsections describe the process of 1dent1fy1ng ARARs and developing
specific RAOs and PRGs to achieve these objectives

2.1 Summary of Applicable or Relevant and Appropriate
Requirements

Remedial actions must protect human health and the environment. Section 121 of CERCLA
requires that primary consideration be given to remedial alternatives that attain or exceed
ARARs. The purpose of this requirement is to make CERCLA response actions consistent
with other pertinent federal and state erivironmental requirements, as well as to adequately
protect human health and the environment.

Definitions of the ARARs and the “to be considered” (TBC) criteria are as follows:
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e Applicable requirements are those cleanup standards, standards of control, and other
substantive environmental protection requirements, criteria, or limitations promulgated ‘
under federal or state law that directly and fully address a hazardous substance,
pollutant, contaminant, environmental action, location, or other circumstance at a
CERCLA site.

¢ Relevant and appropriate requirements are those cleanup standards, standards of
control, and other substantive environmental protection requirements, criteria, or
limitations promulgated under federal or state law, that while not “applicable,” address
problems or situations sufficiently similar (relevant) to those encountered at a CERCLA
site for their use to be well suited (appropriate) to the particular site.

e TBC criteria are nonpromulgated, nonenforceable guidelines or criteria that may be
useful for developing an interim remedial action or are necessary for evaluating what
protects human health and/or the environment. Examples of TBC criteria include EPA
Drinking Water Health Advisories, Reference Doses, and Cancer Slope Factors.

Another factor in determining the requirements that must be addressed by the remedial
alternatives is whether the requirement is substantive or administrative. “Onsite” CERCLA
response actions must comply with the substantive requirements but not with the
administrative requirements of environmental laws and regulations as specified in the NCP
and in 40 CFR 300.5 and as discussed in 55 FR 8756. Substantive requirements are those
pertaining directly to actions or conditions in the environment. Administrative
requirements are mechanisms that facilitate the implementation of the substantive
requirements of an environmental law or regulation. In general, administrative
requirements prescribe methods and procedures (e.g., fees, permitting, inspection, and
reporting requirements) by which substantive requirements are made effective for the
purposes of a particular environmental or public health program.

ARARs are grouped' into one of three types: chemical-specific, action-specific, and
location-specific. Chemical-specific, action-specific, and location-specific ARARs for the site
are summarized in Appendix A.

211  Chemical-Specific ARARs

Chemical-specific ARARs include laws and requirements that establish health- or risk-based
numerical values or methodologies for environmental constituent concentrations or
discharge. The chemical-specific ARARs for the site can be classified into one of three
categories: (1) target cleanup objectives that define the residual concentrations of constituents
that may remain at the site without presenting a threat to human health and the environment,
(2) land disposal restriction concentrations that must be achieved if the contaminated medium
contains a characteristic hazardous waste or contains a listed hazardous waste and is excavated
or extracted and later land disposed, and (3) effluent concentrations that must be achieved in
treatment of groundwater for discharge to surface water or groundwater. These three
classifications are discussed below.

Residual Concentrations

For soil, the NJDEP soil remediation standards in NJAC 7:26D are ARARs for residual
concentrations. The standards include the Residential Direct Contact Soil Remediation ‘
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Standards and the Non-Residential Direct Contact Soil Remediation Standards. EPA
Region 9 PRGs are TBC for the site.

For groundwater, the NJDEP groundwater quality criteria (NJAC 7:9-6), the Safe Drinking
- Water Act maximum contaminant levels (MCLs), and the New Jersey Secondary Drinking
Water Standards (NJAC 7:10-7) are ARARs for residual concentrations.

Land Disposal Restriction Considerations

The Resource Conservation and Recovery Act (RCRA) land disposal restrictions would
apply to remedial actions performed at the site if waste generated by the remedial action
(e.g., contaminated soil) contained a RCRA hazardous waste. Listed hazardous wastes as
defined by RCRA regulation are not known to have been released at the site. As a result,
excavated soils would not be required to be managed as listed hazardous wastes. If
excavated and removed from the area of contamination (i.e., the soil is “generated”), the soil
may be a'characteristic hazardous waste if it exhibits one of the four characteristics defmed ‘
in 40 CFR Part 261 Subpart C ignitability, corrosivity, react1v1ty, or toxicity.

The waste hkely to be generated during remediation at the site consists of recovered N APL,
excavated soil contammg residual NAPL or other constituents, and recovered groundwater.
Free-phase NAPL and soil containing NAPL may be characteristic wastes exhibiting toxic
characteristics. Both soil containing residual NAPL and soil containing high concentrations
of arsenic will likely fail the Toxicity Characteristic Leaching Procedure (TCLP) Wthh is
required to determine requirements for disposal.

Generated soils that exceed the TCLP limit must be managed as a hazardous waste and
must meet the land disposal restriction treatment standards for contaminated soil (40 CFR
268.49). The treatment standard for contaminated soil is the higher value of a 90 percent
reduction in constituent concentrations or 10 times the universal treatment standards.
Treatment is required for the constituent for which the soil is a characteristic hazardous
waste as well as other “underlying hazardous constituents.” Generators of contaminated
soil can apply reasonable knowledge of the likely contaminants present to select
constituents for monitoring (EPA, 1998).

Effluent Standards

For water generated during remedial actions, specific groundwater discharge requirements
are necessary for the disposal of water after treatment. The two main effluent.standards that
are applicable, as established by NJDEP, are the following:

* Discharge to groundwater: Reinjecting treated groundwater to the aquifer. The
discharge-to-groundwater limit for the site must meet Class [IA groundwater criteria.
NJDEP will require a New Jersey Pollutant Discharge Elimination System (NJPDES)
Discharge to Groundwater Permit (NJAC 7:14A-7) to allow for a discharge to ground-
water.

* Discharge to surface water: Discharging treated groundwater to a surface water body.
“ The surface water quality standard effluent limits for the site must meet the surface
water criteria for the Hudson River classification. Surface water in the Hudson River
adjacent to the Quanta site is classified as “SE2” according to the Surface Water Quality
Standards, NJAC 7:9B (Hudson River [Englewood Cliffs] —river and saline portions of

Preliminary Draft 23



FEASIBILITY STUDY REPORT—OU 1

New Jersey tributaries from the confluence with the Harlem River, N.Y., to a north-
south line connecting Constable Hook [Bayonne, N.].] to St. George [Staten Island,
N.Y.]). SE2 refers to saline estuarine waters’ with designated uses listed in NJAC 7:9B-
1.12(e). NJDEP will require an NJPDES Discharge to Surface Water Permit (NJAC
7:14A-11 through 13) to allow for a discharge to surface water.

21.2  Action-Specific ARARs

Action-specific ARARs regulate the specific type of action or technology under
consideration or the management of regulated materials. The most important federal
action-specific ARAR that may affect the RAOs and the development of remedial action
alternatives is RCRA. RCRA regulations governing the identification, management,
treatment, storage, and disposal of solid and hazardous waste would be ARARs for
alternatives generating waste that would be moved to a location outside the area of
contamination. Requirements are for waste accumulation, record-keeping, container
storage, manifesting, transporting, and disposal. As discussed above, soil at the site may be
a characteristic hazardous waste. If any generated soil is a characteristic hazardous waste,
RCRA land disposal restrictions would apply, and treatment would be required in
accordance with RCRA prior to disposal. This also includes treatment of other underlying
hazardous constituents as required by 40 CFR 268.9(a).

There are also specific state requirements, including the Technical Requirements for Site
Remediation (NJAC 7:26E), and other applicable state regulations that are action-specific
ARARSs for the site, such as wastewater discharge requirements (NJAC 7:9-5.1).

21.3  Location-Specific ARARs

Location-specific ARARs are requirements that relate to the geographical position of the

- site. State and federal laws and regulations that apply to the protection of wetlands,
construction in floodplains, and protection of endangered species in streams or rivers are
examples of location-specific ARARs. Location-specific ARARs that may be applicable to the
remedial activities, depending on the remedial action selected, are the following:

e Coastal Area Facility Review Act Permit (New Jersey Statutes Annotated [NJSA] 13:19-1
et seq.)

e Waterfront Development/Upland Waterfront Permit (NJSA 12:5-3)

¢ Flood Hazard Area Control Act (NJAC 7:13)

¢ Wetlands Permit (NJSA 13:9A-1)

o Deed Notice (NJSA 58:10B-13)

e Freshwater Protection Act (NJSA 13:9B-1)

- o Stream Encroachment Permit (Construction Within a Flood Plain) (NJSA 58:16A-50 et
seq.; NJAC 7:8-3.15) : :

2.2 Remedial Action Objectives \

EPA’s (198813) Guidance on Remedial Actions for Contaminated Ground Water at Superfund Sites
and the NCP define RAOs as medium-specific or site-specific goals for protecting human
health and the environment. The RAOs are established on the basis of the nature and extent
of the contamination, the receptors that are currently and potentially threatened, and the
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potential for human and environmental exposure. Remediation goals are site-specific,
quantitative goals that define the extent of cleanup required to achieve the RAOs. These
goals are PRGs in the FS, and they will be finalized in the ROD for the site. In this section,
the RAOs have been developed for media at OU1. RAOs have been based on the exposure
pathways found during the human health risk assessment (HHRA) to present unacceptable
risks.

Nine RAOs were identified (four for principal threat waste, three for low-level threat waste,
and two for groundwater) to mitigate the potential risks associated with the site (Table 2-1).
These RAOs were originally presented in a May 14, 2007, meeting with EPA and NJDEP.
Below is a summary of the RAOs developed for the site, with slight modifications made on
the basis of the May meeting, subsequent discussions, and EPA’s April 2008 letter to
Honeywell (EPA, 2008).

TABLE 2-1
Remedial Action Objectives
Quanta Resources Superfund Site, OU1, Edgewater New Jersey

Remedi_al Action Objective

Principal Threats

1 Remove, treat or contain free product, pursuant to NJAC 7:26E-6.1(d).

2 Prevent human exposure to NAPL and arsenic source material that poses human health nsk in excess
of 10° ELCR.
3 Prevent current or potential future migration of free-phase NAPL to the Hudson River or to areas that

would result in direct contact exposure.

4 Prevent migration of source material that poses a potential source of vapor intrusion and fesulting
inhalation exposure within existing or potential future structures, to the extent practicable.

Low Level Threat Source Material

1 Prevent/minimize potential human exposure through contact, ingestion, inhalation (dust), or vapor
intrusion that presents unacceptable risk
.2 Prevent/minimize potential erosional transport off- s:te orto OU2 of Slte COCs at concentratlons
posing unacceptable risk ‘
-3 Remove, treat or contain free and residual product, pursuant to NJAC 7:26E-6.1(d).
Groundwater '
1 Prevent/minimize potential exposure by contact, ingestion, inhalation/vapor intrusion that presents that

presents unacceptable risk

2 Prevent migration and preferential flow of COCs to OU2 at levels resulting in risk above acceptable
levels to human health or ecological receptors.

221  RAOs for Principal Threats

These RAOs for source material are intended to address the principal threats discussed in
Section 1.10:

Preliminary Draft 25




FEASIBILITY STUDY REPORT—OU 1

e Remove, treat, or contain free product pursuant to NJAC 7:26E-6.1(d) '

e Prevent human exposure to NAPL and arsenic source material that poses human health
risk in excess of 103 ELCR

e Prevent current or potential future migration of free-phase NAPL to the Hudson River
or to areas that would result in direct contact exposure

e Prevent migration of NAPL that poses a potential source of vapor intrusion and
resulting inhalation exposure within existing or potential future structures, to the extent
practicable

Each of these RAQOs is discussed in further detail below:

Remove, Treat, or Contain Free Product

~ This RAO is intended to address source material determined to pose a princiﬁal threat due
to potential mobility.

Prevent Human Exposure to Principal Threat Waste

Exposure to accessible source materials (i.e., tar boils, shallow free-phase NAPL, or soil in
the HCAA) through direct contact, ingestion, or inhalation is not likely to occur under
existing conditions. The undeveloped portion of the site is currently unoccupied and fenced.
The developed area of the site currently has existing engineering controls (building
foundations and paved parking areas) that eliminate direct contact and/or ingestion. The
results of vapor intrusion studies conducted during the RI conclude that the vapor intrusion
pathways are unlikely to be present or are of a sufficiently small magnitude such that they .
do not pose an unacceptable human health risk to current receptors. There is, however, the
potential that redevelopment of the site may result in potential exposure if appropriate

- remedial actions are not implemented. This RAO is intended to mitigate potential risks to
potential future industrial or excavation workers as a result of exposure to highly toxic
source material at the site.

Prevent Current or Potential Future Migration of Free-Phase NAPL to the Hudson River or to
Areas That Would Result in Direct Contact Exposure '

Without additional remedial effort, there is the potential for the migration of free-phase
NAPL to surface water and sediment in the Hudson River. This RAO is intended to prevent
unacceptable risks in surface water and sediment through potential migration of free-phase
NAPL to OU2.

Prevent Migration of NAPL That Poses a Potential Source of Vapor Intrusion

Without additional remedial effort, there is the potential for the migration of shallow free-
phase NAPL to areas with existing or potential future buildings. This RAO is intended to
prevent potential future unacceptable risks as a result of vapor intrusion.

2.2.2 _RAOs for Low-Level Threat Waste

There is a potential for exposure to low-level threat waste by receptors (e.g.,
construction/utility workers, commercial workers, daycare children, and residents) that

2-6 Preliminary Draft



SECTION 2—DEVELOPMENT AND IDENTIFICATION OF ARARS, RAOS, AND PRGS

may present an unacceptable risk under existing and/or future conditions if not addressed
appropriately by the remedial action selected for the site. A primary objective of this FS is to
develop alternatives that will mitigate potential risks to onsite receptors. In addition,
contaminated soil at the site may contribute to the presence of COCs in groundwater,
surface water, and sediment through potential migration. Consequently, an additional
objective for remediation of the contaminated soil is to allow the RAOs for groundwater,
surface water, and sedlment remediation to be met.10

The RAOs for remediation of low-level threat waste at the site include the following:

¢ Prevent/minimize potential human exposure through contact, ingestion, dust
‘inhalation, or vapor intrusion that presents unacceptable risk

e Prevent/minimize potential erosional transport offsite or to OU2 of site COCs at
concentrations posing unacceptable risk

‘e Remove, treat, or contain free and residual product, pursuant to N]AC 7:26E-6. l(d)

Each of these RAOs is dlscussed in further detail below:

Prevent/Minimize Potential Human Exposure Through Contact, Ingestlon Inhalation (Dust), or
Vapor Intrusion That Presents Unacceptable Risk

Exposure to contaminated soil through direct contact, ingestion, or inhalation is not likely to
occur under existing conditions since the undeveloped portion of the site is currently
unoccupied and fenced. The developed area of the site has existing engineering controls
(building foundations and paved parking areas) that eliminate direct contact or ingestion.
The results of vapor intrusion studies conducted during the RI conclude that the vapor
intrusion pathways are unlikely to be present or are of a magnitude sufficiently small that
they do not pose an unacceptable human health risk to the occupants of these buildings
under current conditions. There is, however, the potential that redevelopment of the site
may result in potential exposure to COCs in soil if appropriate remedial actions are not
implemented. This RAO is intended to prevent unacceptable risks to potential future
industrial or excavation workers as a result of exposure to contaminated soil at the site.

Prevent/Minimize Potential Transport Offsite or to OU2 of Site COCs at Concentrations Posing
Unacceptable Risk .

Possible erosion of surficial soil not covered with asphalt, concrete paving, or vegetation
could result in the offsite migration of COCs at concentrations posing unacceptable risks
through direct contact and ingestion. Although this potential risk is minimal under existing
conditions, if future use dictates the need to remove the existing covers, erosion and
transport could occur. This RAO is intended to prevent unacceptable I'ISkS to offsite
receptors as a result of exposure to contaminated soil.

Remove, Treat, or Contain Free and Residual Product

This RAO is intended to address New Jersey requirements concerning free and residual
product (NJAC 7:26E-6.1(d)). The range of remedial alternatives addresses potential

10 Surface water and sediment remediation goals will be discussed as part of the FS for OU 2.

\
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exposure through a combination of removal, treatment, or containment as practicable and
appropriate. ‘

2.2.3 RAOs for Groundwater

The RAOs for groundwater at the site were developed to minimize further migration of the
contaminant plume and mitigate impacts to the downgradient receptors. The RAOs for
remediation of groundwater at the site include the following:

e Prevent/minimize potential exposure by contact, ingestion, or inhalation/vapor
intrusion that presents that presents unacceptable risk

- Prevent migration and preferential flow of COCs to OU2 at levels resulting in risk above
acceptable levels to human health or ecological receptors

Each of these RAOs is discussed in further detail below:

Prevent/Minimize Potential Exposure by Contact, Ingestion, or Inhalation/Vapor Intrusion That
Presents Unacceptable Risk

Exposure to contaminated groundwater through direct contact, ingestion, or inhalation is
not likely to occur since groundwater is not used as source of potable water in this area.
There is, however, a potential for redevelopment of the site that may result in exposure to
impacted groundwater if additional remedial efforts are not taken. This RAO is intended to
prevent unacceptable risks to potential future industrial or excavation workers as a result of
exposure to contaminated groundwater at the site. '

Prevent Migration and Preferential Flow of COCs to OU2 at Levels Posing Unacceptable Risk

Without an additional remedial effort, there is the potential for groundwater constituents to-
migrate to surface water and sediment in the Hudson River. This RAO is intended to
prevent unacceptable risks in surface water and sediment through migration of ground-
water constituents.

2.3 Preliminary Remediation Goals

To meet the RAOs defined in Section 2.2, PRGs were developed to aid in defining the extent
of contaminated media requiring remedial action. This section presents the PRGs that will
be addressed in the FS process. In general, PRGs establish media-specific concentrations of
COCs that will pose no unacceptable risk to human health and the environment. COCs are
those chemicals that result in unacceptable risk based on the results of the BHHRA. The
PRGs are developed taking the following into consideration:

e Chemical-specific ARARs or TBCs, including applicable New Jersey remediation
standards, groundwater quality criteria, and federal MCLs

e Concentration levels corresponding to an excess cancer risk between 1 x 10* and 1 x 10°,
a chronic health risk defined by an HI of 1, or a significant ecological risk

e Factors related to technical limitations, uncertainties, and other pertinent information
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TABLE 2-2
Summary of Soil Preliminary Remediation Goals (PRGs)
Quanta Resources Superfund Site, OU1, Edgewater, New Jersey

. NJ Soil NJ Soil
Constituent of Risk Based PRGs Standard Standard (Non-
Concern (10"s to 10” or HQ=1) (Residential) Residential) PRG Basis for PRG Comments

Surface Soil '
2-Methylnaphthalene 304 304 230 2,400 230 RSS NJ Residential Soil Standard is more conservative than the risk-based concentration.
4-Methylphenol 380 380 _ 31 340 31 RSS NJ Residential S:oil Standard is more conservative than the risk-based concentration.
Antimony 31 3 31 450 31 RSS/HQ NJ Residential Soil Standard equals the HQ=1 concentration

* Aroclor-1242 " 0.2 1.0 0.2 1.0 0.2 RSS/HQ NJ Residential Soil Standard equals the HQ=1 concentration
Aroclor-1254 , 0.2 1.0 0.2 1.0 0.2 RSS/HQ NJ Residential Soil Standard equals the HQ=1 concentration
Aroclor-1260 0.2 1.0 0.2 1.0 0.2 RSS/HQ NJ Residential Soil Standard equals the HQ=1 concentration h
Arsenic 0.39 . 22 19 19 0.39 ELCR Risk-based concentration is lower than the NJ Soil Standards
Benzene 11 304 . 2 5 2 RSS NJ Residential Soil Standard is more conservative than the risk-based concentration.
Benzo(a)anthracene 0.6 ' ' 60 0.6 2 0.6 RSS/ELCR NJ Residential Soil Standard equals the risk-bésed concentration. |
Benzo(a)pyrene 0.06 6.2 0.2 0.2 0.06 ELCR Risk-based concentration is lower than the NJ Soil Standards
Benzo(b)fluoranthene 0.62 62 0.6 2 0.6 RSS NJ Residential Soil Standard is more conservative than the risk-based concentration.
Benzo(k)fluoranthene 6.2 | 620 6 23 6 RSS NJ Residential Soil Standard is more conservative than the risk-based concentration..
Carbazole 31 3,096 24 96 24 RSS NJ Residential Soil Standard is more conservative than the risk-based concentration.
Chromium ' 132 210 NA NA - 132 HQ NJ Soil Standards for chromium are not available
Chrysene 62 6,204 62 230 62 RSS/ELCR NJ Residential Soil Standard equals the risk-based concentration.
Copper 3,120 3,120 - 3,100 45,000 3,100 RSS NJ Residential Soil Standard is more conservative than risk-based concentration.
Dibenzo(a,h)anthracene 0.06 6.0 0.2 0.2 0.06 RSS NJ Residential Soil Standard is more conservative than risk-based concentration.
Fluorene 2,294 2,204 2,300 24,000 2,294 HQ Risk-based concentration is lower than the NJ Soil Standards
Heptachlor 0.14 14 0.1 0.7 0.1 RSS NJ Residential Soil Standard is more conservative than risk-based concentration.
Indeno(1,2,3-cd)pyrene 062" 62 0.6 2 0.6 RSS NJ Residential Soil Standard is more conservative than risk-based concentration.
Iron 23,399 23,399 NA NA 23,399 HQ NJ Soil Standards for iron are not available
Lead 400 400 ‘400 800 400 RSS/HQ NJ Residential Soil Standard equals the risk-based concentration.
Mercury 23 23 23 65 23 RSS/HQ NJ Residential Soil Standard equals the risk-based concentration.
Naphthalene 1,146 1,146 6 17 6 RSS NJ Residential Soil Standard is more conservative than risk-based concentration.
Thallium 5 5 5 79 5 A RSS/HQ NJ Residential Soil Standard equals the risk-based concentration.
Xylenes, Total 71 71 12,000 170,000 7 HQ Risk—based.concentration is lower than the NJ Soil Standards
Vanadium 15,211 15,211 78 1100 78 RSS NJ Residential Soil Standard is more conservative than risk-based concentration.
Zinc 23,399 23,399 23,000 110,000 . 23,000 RSS NJ Residential Soi_l Standard is more conservative than risk-based concentration.
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TABLE 2-2
Summary of Soil Preliminary Remediation Goals (PRGs)
Quanta Resources Superfund Site, OU1, Edgewater, New Jersey

‘NJ Soil NJ Soil
Constituent of Risk Based PRGs Standard Standard (Non- .
Concern (10° to 10™ or HQ=1) (Residential) Residential) . PRG Basis for PRG Comments
Subsurface Soil
2-Methylnaphthalene 1,203 ) 1,203 230 2,400 - - 230 RSS NJ Residential Soil Standard is more conservative than the risk-based concentration.
Antimony 121 . 121 31 450 31 RSS NJ Residential Soil Standard is more conservative than the risk-based concentration.
Arsenic 0.34 : 13 19 19 0.34 ELCR Risk—based concentration is lower than the NJ Soil Standards
Benzene ‘ 382 382 2 5 2 RSS NJ Residential Soil Standard is more conservative than the risk-based concentration.
Benzo(a)anthracene 21 2,100 0.6 2 0.6 RSS NJ Residential Soil Standard is more conservative than the risk-based concentration.
Benzo(a)pyrene 2.0 200 - 02 0.2 0.2 ' RSS NJ Residential Soil Standard is more conservative than the risk-based concentration.
Benzo(b)fluoranthene 21 2,100 0.6 2 0.6 , RSS NJ Residential Soil Standard is more conservative than the risk-based concentration.
Dibenzo(a,h)anthracene 2.0 . 200 0.2 0.2 o 0.2 RSS NJ Residential Soil Standard is more conservative than the risk-based concentration.
Indeno(1,2,3-cd)pyrene 21 2,100 0.6 2 0.6 RSS NJ Residential Soil Standard is more conservative than the risk-based concentration.
iron 92,631 92,631 NA NA 92,631 HQ NJ Soil Standards for iron are not available
Lead 618* 618* 400 800 400 RSS NJ Residential Soil Standard is more conservative than the risk-based concentration.
Naphthalene 4,247 4247 6 17 6 RSS NJ Residential Soil Standard is more conservative than the risk-based concentration.
Thallium 20 20 5 79 5

RSS NJ Residential Soil Standard is more conservative than the risk-based concentration.

All concentrations presented in mg/kg.

COCs defined as contributing a chemical-specific ELCR>1E-6 or HI>0.1 when receptor total ELCR (all soil pathways) >1E-6 or HI>1.0.

Risk-Based PRGs are the lower of the concentrations at which each constituent poses risk within the 10-4 to 10-6 risk range or has a HQ of 1, and were developed as part of the Draft Baseline Human Health Risk Assessment
Surface soil risk-based remedial goals were calculated using exposure factors for an aggregate resident. Remedial goals for chemicals with a mutaganic mode of action (benzo(a)pyrene and dibenz(a,h)anthracene) were calculated using exposure factors for the
aggregate age group with the highest risk.

Subsurface soil risk-based remedial goals were calculated using exposure factors for a construction worker.

PRGs may be revised based on the outcome of discussions with EPA and NJDEP regarding background concentrations of COCs in the vicinity of the Site.

* Calculated using the Adult Lead Methodology '

HQ - Hazard Quotient

ELCR - Excess Lifetime Cancer Risk

NA - Not Applicable or Not Available

RSS - NJ Residential Scil Standard - New Jersey Residential Direct Contact Soil Remediation Standard (NJAC 7:26D)

NJ Non-Residential Soil Standard - New Jersey Non-Residential Direct' Contact Soil Remediation Standard (NJAC 7:26D)
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SECTION 2—DEVELOPMENT AND IDENTIFICATION OF ARARS, RAOS, AND PRGS

Below is a summary of the PRGs for soil and groundwater established for OU1.

2.31  PRGs for Soil

Risk-based soil PRGs were developed based on the potential exposure risks and the RAOS
as part of the BHHRA for ingestion, dermal contact, and inhalation human health exposure
pathways. The human health exposure pathways that have been evaluated included both
residential and nonresidential exposures. Soil PRGs were selected as the lowest of these
risk-based concentrations, and New Jersey Soil Remediation Standards'! were selected for
residential and nonresidential land use. Where a remediation standard ismot available, the
risk-based concentration corresponding to an ELCR of 1 x 10~ or an HI of 1 was selected.
EPA (2004) Region 9 PRGs, which cover the full risk range (1 x 104 to 1 x 106 ELCR), were
also evaluated as TBCs. Soil PRGs are presented in Table 2-2.

2.3.2  PRGs for Groundwater

PRGs were developed for groundwater based on the RAOs discussed earlier. The minimum
concentration of the EPA federal MCLs, NJDEP groundwater quality criteria, and risk-based
concentrations developed as part of the BHHRA was selected as the PRG. EPA (2004)
Region 9 Tap Water PRGs were evaluated as TBCs. The PRGs for groundwater are listed in
Table 2-3.

24 Media Exceedin”g PRGs
2.4.1 | Horizontal Extent

+ The maximum extent of soil and groundwater impacts associated with OU1 (including the
presence of free and residual NAPL) has been delineated and is depicted in Figure 1-5. The
northern boundary of OU1 is defined by the extent of NAPL and site-related constituents in
subsurface soils and groundwater, as well as the area under the arsenic cap on the former
Celotex property. The southern boundary of OU1 defines the extent of dissolved-phase site-
related constituents (approximately the same as the location of a groundwater convergence
on the northern portion of the former Lever Brothers property).

\

- Pitch/asphaltic material in the fill throughout the former Lever Brothers property is not
included within the extent of OU1 because it has not emanated from the Quanta site and is
distinctly-different from the NAPL that is found on the Quanta property and the northern
portion of the former Lever Brothers property (depicted in Figure 1-5). At the southern

‘boundary of OU1, the leading edge of dissolved- -phase NAPL constituents is collocated with
similar impacts related to documented source areas associated with former operations on
the Lever Brothers property south of the groundwater convergence. To the west, the
definitive extent of site-related impacts will be determined during the SRI. However,
existing data suggest that site-related impacts in the area of Block 93 Central and South
appear to be limited to the eastern portions of these properties.

11 Source: http://www‘.nj.gov/dep/srp/regs’/rs/, accessed September 9, 2008.
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TABLE 2-3 ,
Summary of Groundwater Preliminary Remedial Goals (PRGs)-
Quanta Resources Superfund Site, OU1, Edgewater, New Jersey

Risk Range for COCs in NJ GWQS NJGWQS
Shallow Groundwater Site (Class (Interim SDWA

) Constituent (1043 to 10 or HQ=1) Background* l1A) Generic) MCL PRG* Basis for PRG
1,1'-Biphenyl ' - - TBD 400 - - 400 NJ GWQS (Class IlIA)
1,1-Dichloroethane - ) - TBD 50 - - 50 NJ GWQS (Class l1A)
1,1-Dichloroethene - - TBD 1 - 7 1 NJ GWQS (Class lIA)
1,2,4-Trichlorobenzene - - . TBD 9 - 70 9 NJ GWQS (Class l1A)
1,2-Dichloroethane - - TBD 2 - 5 2 NJ GWQS (Class IIA)
2,4-Dimethylphenol - - TBD 100 - - 100 NJ GWQS (Class l1A)
Z—Methylnaphthalene 4,328 4,328 TBD - 100 - 100 NJ GWQS (Interim Generic)
2-Methyiphenol - - TBD - 100 - 100 NJ GWQS (Interim Generic)
3&;1-Methylphenol 4 - - TBD - 5 - 5 NJ GWQS (Interim Generic)
4.4- . , - - - ' — -
Dichlorodiphenyldichloroethane TBD ) 0.1 . 0.1 NJ GWQS (Class IIA)
4.4 - - - - i
Dichlordiphenyldichlorethylene T8D 0.1 0.1 NJ GWQS (Class lIA)
4.4 ' . - — ' ' - = ‘
Dichlorodiphenyltrichloroethane . TBD - 0.1 0.1 NJ GWQS (Class I1A)
_4-Methylphen‘o| - . - TBD - — © 100 -~ 100 NJ GWQS (Interim Generic)
Acenaphthene ’ - - TBD 400 — - 400 NJ .GWQS (Class Il1A)
Acenaphthylene i - - TBD — 100 — 100- NJ GWQS (Interim Generic)
Acetone = - - .TBD 6,000 - - 6,000 NJ GWQS-(Class 1A}
Aldrin ' - - TBD 0.04 - - 0.04 NJ GWQS (Class I1A)
.Alpha—BHC _ - - TBD 0.02 - - 0.02 NJ GWQS (Class lIA)
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TABLE 2-3

Summary of Groundwater Preliminary Remedial Goals (PRGs)
Quanta Resources Superfund Site, OU1, Edgewater, New Jersey

Risk Range for COCs in

NJ GWQS NJ GWQS

Shailow Groundwater . Site (Class (Interim SDWA

Constituent (10® to 10 or HQ=1) Background* 1A) Generic) MCL PRG* Basis for PRG
Alpha-Chlordane - - TBD 0.05 - - 0.05 NJ GWQS (Class 11A)
Ammonia - — TBD 3,000 — - 3,000 NJ GWQS-(Class lIA)
Anthracene — — TBD - 2,000 — — 2,000 - ‘NJ GWQS (Class lIA)
Aroclor-1260 — — TBD 0.5 — — 0.5 NJ GWQS (Class IIA)
Arsenic 4,320 27,772 TBD 3 — 10 3 NJ GWQS (Class IIA)
Benzene 1,800 6,247 TBD 1 — 5 1 NJ GWQS (Class 1IA)
Benzo(a)anthracene 10 1,000 TBD 0.1 — 0.1 NJ GWQS (Class lIA)
Benzo(a)pyrene 1 100 | TBD 0.1 — 0.2 0.1 NJ GWQS (Class I1A)
Benzo(b)fluoranthene 5 500 TBD 0.2 — — 0.2 NJ GWQS (Class IIA)
Benzo(g,h,i)perylene — — TBD — 100 — 100 NJ GWQS (Interim Generic)
Benzo(k)fluoranthene 59 - 5,900 TBD 0.5 — — 0.5 NJ GWQS (Class lIA)
Bis(2—ethylhexyl)phthaléte — — TBD 3 — — 3 NJ GWQS (Class IIA)
Caprolactam — — TBD — 100 — 100 NJ GWQS (Interim Generic)
Carbazolé - — — TBD' — 5 — 5 NJ GWQS (Interim Generic)
Carbon Disulfide — — TBD 700 — — 700 NJ GWQS (Class lIA)
Cﬁloroethane — — TBD — 100 — 100 NJ GWQS (Interim Generic)
Chloromethane — . — TBD — 100 — 100 NJ GWQS (Interim Generic)
Chrysene \ — — TBD 5 — — 5 NJ GWQS (Class I1A) '
Cis-1,2-dichloroethene — — TBD 70 — 70 NJ GWQS (Class lIA) /|
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TABLE 2-3

Summary of Groundwater Preliminary Remedial Goals (PRGs)
Quanta Resources Superfund Site, OU1, Edgewater, New Jersey

4

Risk Range for COCs in

‘NJGWQS NJ GWQS

Shallow Groundwater Site (Class (Interim SDWA
Constituent. (10 to 10 or HQ=1) Background* lIA) Generic) MCL PRG* Basis for PRG
Cyclohexane —_ —_ TBD — 100 — 100 NJ GWQS (Interim Generic)
Delta-Benzenehexachloride — — TBD — 5 — 5 NJ GWQS (Interim Generic)
Dibenzo(a,h)anthracene 04 40 TBD 0.3 — — 0.3 NJ GWQS (Class lIA)
Dibenzofuran — — TBD — 100 — 100 NJ GWQS (Interim Generic)
Endosulfan Sulfate — — TBD 40 — — 40 NJ GWQS (Class Il1A)
Endrin — — TBD 2 — 2 2 NJ GWQS (Class lIA)
Ethylbenzene — — TBD 700 — 700 700 NJ GWQS (Class HIA)/
SDWA MCL
Fluoranthene — — TBD 300 — — 300 NJ GWQS (Class lIA)
Fluorene — — 8D 300 —_ — ~ 300 NJ GWQS (Class H1A)
Gamma-BHC (Lindane) — — TBD 0.03 — 0.2 0.03 NJ GWQS (Class lIA)
Heptachlor ' — — TBD 0.05 — 0.4 0.05 NJ GWQS (Class lIA)
Heptachlbr Epoxide — — TBD 0.2 — 0.2 0.2 NJ GWQS (Class IIA) /
co- SDWA MCL '
Indeno(1,2,3-CD)pyrene 5 500 TBD 0.2 — — 0.2 NJ GWQS (Class lIA)
" Iron — — TBD 300 — — 300 NJ GWQS (Class lIA)
Isopropylbenzene — — TBD 700 — — 700 NJ GWQS (Class lIA)
Lead — — " TBD 5 — 15 5 NJ GWQS (Class IIA)
Methyléyclohexane — — TBD — 100 — 100 NJ GWQS (Interim Generic)
Naphthalene 1,061 1,061 TBD 300 — — 300 NJ GWQS (Class IIA)
Nitrobenzene — — TBD 6 — 6 NJ GWQS (Class IIA)
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TABLE 2-3

Summary of Groundwater Preliminary Remedial Goals (PRGs)

Quanta Resources Superfund Site, OU1, Edgewater, New Jersey

Risk Range for COCs in

NJ GWQS NJGWQS

GWQS - Groundwater Quality Standards

HQ - Hazard Quotient

MCL - Maximum Contaminant Level
SDWA - Safe Drinking Water Act
PRG - Preliminary Remedial Goal
TBD - To be determined

COC - Constituient of Concern’
OU1 - Operable Unit 1

OU2 - Operable Unit 2

Preliminary Draft

Shallow Groundwater Site (Class . (Interim SDWA :

Constituent (10 to 10 or HQ=1) Background* l1A) Generic) MCL PRG* Basis for PRG
*O-Xylene —_ — TBD 1,000 — 10,000 1,000 NJ GWQS (Class liA)
Phenanthrene — — TBD — 100 —_ 100 NJ GWQS (Interim Generic)
Phenol — — TBD 2,000 — — 2,000 NJ GWQS (Class llIA)
Pyrene — — TBD 200 — — 200 NJ GWQS (Class llA)
Styrene — — .. TBD 100 — — 100 NJ GWQS (Class IlA)
Tetrachloroethene — — TBD 1 — 5 1 NJ GWQS (Class liA)
Toluene — — -TBD 1,000 — 1,000 1,000 NJ GWQS (Class IIA)
Trichloroethene — — TBD 1 — — 1 NJ GWQS (Class IIA)
Vinyl Chloride — - . TBD 1 —_ 2 1 NJ GWQS (Class IA)
Xylenes, M & P — — TBD 1,000 — 10,000 1,000 NJ GWQS (Class lIA)
Xxlenes, Total —. — TBD 1,000 — 10,000 1,000 NJ GWQS (Clgss 1IA)
Notes:

"PRGs may be modified based on the outcome of the human health risk assessment for OU1 ecological risk assessment for OU2, and establlshment of
background concentrations of constituents in groundwater.” .

All concentrations presented in mg/L

ELCR - Excess Lifetime Cancer Risk
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2.4.2 \Vertical Extent ' ' _ ‘

Surface Soil

Soil within the range of 0 to 2 feet bgs on the Quanta and Block 93 North properties contains
constituents released during former operations. These properties fall within the historical
footprint of site operations. Non-site-related impacts to soil in the interval of 0 to 2 feet bgs
are described below for each of the properties making up OU1.

e Limited impacts identified within the range of 0 to 2 feet bgs on the Block 93 Central
property are most likely a result of rail activity and loading and unloading associated
with former Spencer-Kellogg operations. However, minor erosion may have resulted in
incidental transport of site-related constituents to this property. Soil within the range of
0 to 2 feet bgs on the Block 93 South property does not contain site-related constituents.
Active operations between former site operations and Block 93 South have prevented
the overland migration of site-related constituents between these areas.

e Soil currently within the interval of 0 to 2 feet bgs on the former Celotex property
consists entirely of fill material imported during property redevelopment within the
past several years; therefore, soil does not contain constituents that have migrated from
operations at the site.

e Soil within the interval of 0 to 2 feet bgs on the 115 River Road property has the potential
to have been impacted by former operations due to surficial transport of soil across the
property boundary.

, * Soil within the range of 0 to 2 feet bgs on the former Lever Brothers property does not .
contain site-related constituents. At all times during which historical maps and aerial
photographs document active operations on the Quanta and former Celotex properties,
operations documented or depicted on the 115 River Road property, between the
Quanta and former Celotex properties, and on the former Lever Brothers property.
Buildings and other surface improvements on these properties associated with historical
operations would have physically prevented the direct overland migration of NAPL or
surface soil from the northern properties to the surface of the former Lever Brothers
property. Cinder investigation results confirm the lack of waste material on the northern
portions of the former Lever Brothers property related to the former sulfuric acid plant
operation. '

e Soil within the range of 0 to 2 feet bgs within the footprint of River and Gorge roads 4
consists of fill material imported during road construction in the 1990s and is elevated
above the ground level of the former operations; therefore, these materials do not
contain site-related constituents.

Subsurface Soil

Subsurface soil (greater than 2 feet bgs) has been impacted by free or residual NAPL or site-
related constituents (including arsenic) to a maximum depth that corresponds to the top of
the silty-clay confining unit (found as deep as 30 feet bgs). To the south and southwest, less-
viscous coal tar has migrated vertically and has pooled in low-lying areas associated with
the top of the silty clay. In the west, central, and eastern portions of OU1 (adjacent to the
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bulkhead), more-viscous tars are less moblle and generally have reached only a depth of
approximately 11 feet bgs

Groundwater

Dissolved-phase COCs in groundwater are limited generally to the shallow overburden fill
and native sand deposits overlying the silty-clay confining unit. Deep sand beneath the -
confining unit is impacted with chlorinated solvents that are the result of an unidentified
offsite upgradient source unrelated to OU1. Low levels of PAHs and BTEX compounds
(benzene, toluene, ethylbenzene, and xylenes) have been detected adjacent to the Hudson

. River in a sand layer below a thin layer of silty clay and at even lower concentrations in the
central portion of OU1. The sand deposits in which these wells are screened are not believed
to be connected to the “deep sand” because this formation pinches out against the rising
bedrock surface to the north and is not present in these areas. These impacts are localized to
this area and are the result of the migration of lower levels of these constituents in
groundwater from the overlying shallow unit and the fact that the well screen at this deep
sand location (MW-116DS) is partially screened within the silty clay at a depth of only
several feet below the overlying shallow groundwater. The distribution of the deep sand in
the shoreline areas and the extént of coal tar impacts observed within and above these

dep051ts are being addressed as part of supplemental investigations. -
: ]

/

2.5 Technlcal Impracticability

Technical impracticability (TI) evaluations are sought in order to waive specific ARARs
when site-specific conditions make it infeasible to achieve those ARARs within a reasonable
timeframe. As specified in the NCP, “EPA expects to return usable ground waters to their
beneficial uses wherever practicable, within a time frame that is reasonable given the
particular circumstances of the site” (NCP Section 300.430(1)(iii)F)). However, as stated by
EPA (1993), “experience over the past decade has shown that restoration to drinking water -
quality (or more stringent levels where required) may not always be achievable due to the
limitations of available remediation technologies.... EPA, therefore, must evaluate whether
ground ~water restoration at Superfund and RCRA ground-water Cleanup sites is attainable
from an engmeermg perspective (p. 1).”

TI waivers document in the context of fea51b1hty, reliability, and cost and from an
engineering perspective the conditions that make it impracticable to achieve specific ARARs
- within a reasonable timeframe: TI waivers also lay out an alternative remedial strategy that
will protect human health and the environment. TI waivers are most often implemented at
sites with DNAPL. EPA (1995b) states that “OSWER [Office of Solid Waste and Emergency
Response] expects that TI waivers will generally be appropriate for [DNAPL] sites.. ..where
technical, time, and cost limitations demand a more limited approach " :

As described in the following subsections, restoration of groundwater at the site is.
technically impracticable as a result of contaminant-related factors in connection with the
presence of arsenic in soil and groundwater and NAPL throughout the site. A TI waiver of
specific ARARs is being requested, and altérnative remedial goals are proposed in lieu of
the waived ARARs. An alternative remedial strategy implemented under a CERCLA ARAR
waiver would remain in effect as long as that strategy remains protective of human health

’ §
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and the environment. At a minimum, when restoration of groundwater is not practicable,
EPA expects to prevent further migration of the plume, prevent human exposure to the
contaminated groundwater, and evaluate further risk reduction measures (40 CFR 300.430

(@ @) (DE)).

2.5.1 Groundwater Restoration Potential

It is technically infeasible to achieve all drinking water standards for groundwater in a
reasonable timeframe due to a number of factors, such as regional groundwater impacts
unrelated to the Quanta site, that have resulted from the anthropogenic background (fill
material) and the presence of the Hudson River as well as the presence of residual sources
that are technologically infeasible to completely remediate.

Upgradient Sources

A currently unidentified source of chlorinated solvents upgradient of the site is contributing
to the presence of chlorinated constituents in the deep, confined, sandy geologic unit where
the presence of site-related constituents in groundwater is minimal. The absence of
chlorinated solvents in the shallower unconfined zones of groundwater at the site and a
consistently upward flow component between these units support the conclusion that these
constituents do not originate from the site. Groundwater at the site cannot be remediated to
applicable drinking water standards unless this offsite source is addressed.

Regional Historical Fill Material

As shown in Figure 2-1, the elevation of the site and surrounding area was raised through
the importation of fill materials as part of reclamation efforts along the Hudson River
during the 19th century. Extensive soil- and groundwater-sampling results from OU1 and
surrounding properties indicate that the regional fill presently constitutes an ongoing source
of metals and PAHSs. These sources can result in groundwater concentrations of constituents
in excess of applicable federal and state water quality standards (CH2M HILL, 2008a). Fill
material both within and upgradient of the site contributes to regional groundwater
degradation; therefore, even if all fill material were removed from OU1 and replaced with
certified clean backfill, upgradient offsite fill material would remain and serve as a
continuous source of COCs to groundwater. Groundwater at the site cannot be remediated
to applicable drmkmg water standards unless offsite sources are addressed. .

Hydrogeologic Factors

Hydrogeologic characteristics 11m1t the potential for groundwater restoratlon The
subsurface at the site comprises heterogeneous silt and clays and interbedded fill material
that is representative of a typical floodplain setting along a major tidal estuary. Variation in
conductivity both laterally and vertically at the site would restrict the effectiveness of in situ
treatment that would require the thorough distribution of reactants. Similarly, extraction
technologies are not expected to effectively draw groundwater containing COCs from areas
of concern; rather, groundwater will be drawn preferentially from higher conductivity

_ zones. As shown in the RI report (CH2M HILL, 2008a), groundwater at the site is tidally
influenced, adding to the complication of effective extraction or in situ treatment.
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Presence of NAPL

The location, nature, and extent of most of the NAPL at OU1 have been defined. The current
understanding of NAPL location will be supplemented during the evaluation of the results
of the SRI (CH2M HILL, 2008a). As EPA (1993) states, DNAPLs “often are particularly
difficult to locate and remove from the subsurface; their ability to sink through the water
table and penetrate deeper portions of aquifers is one of the properties that makes them
very difficult to remediate.... [M]ost of the sites where EPA already has determined that
ground-water restoration is technically impracticable have DNAPLs present” (p. 2).

The majority of NAPL at the site is present as part of one of four discrete NAPL zones (NZ-
1, 2,3, and 4). An additional zone (NZ-5) was identified on the basis of its proximity to the
Hudson River and on the need to evaluate these impacts for the purpose of the remedy
selection proéess. Outside the NAPL zones, hard tars or thin layers of residual NAPL are
present at various locations within the area shown in Figure 1-5 as the lateral extent of
NAPL. The extent of residual and free-phase NAPL and the variability of NAPL properties
at the site complicate the selection of remedial strategies for this material. If remedial
strategies were selected to address all NAPL within the NAPL zones, residuals remaining
after treatment or small undetected pockets of re51dual NAPL would contmue to contribute
to the aqueous plume of NAPL constituents.

In addition to the difficulty of locating NAPL and treating the large volume of soil
containing residual or free-phase NAPL, the nature of the NAPL limits its potential for
biodegradation. DNAPL at the site is composed primarily of PAHs, which have low
volatility and sorb strongly to soil particles. As a result, it will be technically impracticable
to completely remediate the DNAPL. However, an alternative remedial strategy will be
implemented to protect human health and the env1ronment

25.2 ARARs Considered Technically Impracticable to Achieve

Owing to the site-specific factors described in the preceding section, the following ARARs
cannot be achieved in a reasonable timeframe for specific constituents listed in Table 2-4;

o Safe Drinking Water Act: Primary Drinking Water Standards, MCLs and MCL Goals
(MCLGs)

* Safe Drinking Water Act: Secondary Drinking Water Standards, Secondary MCLs

e New Jersey (.Srouridwater'Quality Standards (NJAC 7:9-6)

¢ New Jersey Drinking Water Standards: MCLs (NJAC 7:10)

* New Jersey Secondary Drinking Wafer Standards: Secondary MCLs (NJAC 7:10-7) |

2.5.3  Spatial Area for Which It Is Technically Impracticable to Achieve ARARs

As stated in EPA’s (1993) TI guidance document, the three areas that should be delineated at
a NAPL site include the entry location, NAPL zone (area with free-phase or residual NAPL),
and the aqueous plume. The NAPL zone and aqueous plume areas have been identified at
the site and are depicted in Figure 1-5 as the lateral extent of NAPL and the composite
extent of OU1, respectively. The NAPL entry location is presumed to be the location of
historical site-related operations, which were present on the majority of the Quanta and
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Block 93 North properties. The TI zone (composite extent of OU1) for which it is considered
technically impracticable to achieve the above listed ARARs is depicted in Figure 2-2. : ,‘

It is expected that there will be areas outside the TI zone that do not achieve groundwater
ARARs for non-site related reasons. These reasons might include impacts from other
unrelated sites, impacts from historical fill throughout the region, elevated regional
background concentrations in groundwater or other similar considerations.

254  Alternative Remediatidn Strategy

Even the most aggressive remediation, such as extensive removal and hydraulic
containment, would not achieve groundwater restoration. Serious consideration has been
given to the applicability of innovative, emerging, and sustainable technologies in meeting
EPA goals and expectations. An alternative remediation strategy for the site will be '
designed to prevent further migration of the plume, prevent human exposure to the
contaminated groundwater, and evaluate further risk reduction measures.

Current and Future Exposure Pathways

Unacceptable future risks due to COCs in groundwater, as documented in the BHHRA for
OU1, included exposure of construction workers to shallow groundwater and exposure of
child and adult residents to both the unconfined groundwater zone (shallower than 10 feet
bgs) and to the confined (deep sand) groundwater zone. These exposure pathways are
discussed below. '

Future Construction Worker. Unacceptable future risks to the construction worker were
calculated for exposureé to the combination of shallow soil and shallow groundwater at the
Quanta, former Celotex, 115 River Road, former Lever Brothers, and Block 93 North
properties. An HHRA for the Block 93 Central and Block 93 South properties will be
completed following the availability of validated data from the ongoing SRI in these areas.
For the purposes of this FS, it is assumed that exposure to shallow groundwater on the
Block 93 Central and South properties would pose unacceptable risk to the future
construction worker. Therefore, at all properties, risk to this receptor must be mitigated via
- the alternate remediation strategy.

Residential Potable Water Source. Exposure to groundwater as a drinking water source is not
a complete pathway. The pathway is expected to remain incomplete for the reasonably
foreseeable future because groundwater at the site will not be used for potable purposes
within a reasonable planning horizon (i.e., 30 years). There are no potable wells in the
vicinity of the property, water supply planning for the area of the site does not identify any
groundwater supply needs from the vicinity of the site, and water yield and natural quality
of site groundwater are unlikely to meet potable water use requirements. Moreover, a
reliable municipal water supply is readily available.

Urban Contaminants. In addition, the site is near busy roadways, where road salt

applications occur during the winter, and near ongoing industrial and commercial activities, -
and PAHs from vehicle use may enter the groundwater system. The constant introduction

of urban contaminants to the groundwater contributes to the degradation of regional
groundwater quality, rendering it unsuitable for development of a potable water supply.
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The “Brownfield and Contaminated Site Romediation Act”
(N.JS.A. 58:108-1 et seq ) requires the Department of
Envirenmantal Protaction ta map regions of the state where
large areas of historic fill exist and maxe this information
available to the pudhic. This map shows areas of historic fill
covering more than approximately § acres. For the purpases of
this map, histonc fill is non-indigenous material placed on 3
1ite in order o raise the 1opographic alevation of the site, No
reprasentation is made as to the composition of the fill or
presence of cantamination in the fill. Some areas mapped as
il may contan chemical-production waste of Ore-processing
wasie (hat exclude them from the legislative definition of
histenie it

geologic maps on file at the N. J. Geological Survey, dated
between 1840 and 1610, to their modern axtent, in a few
places, til was mapped Irom tield observations and from
arillers’ logs of wells and borings.

Most urban and suburban areas are underiain by a
discontinuous

generally does not maet the definilion of historic il and is not
gepictod on this map. Also, there may be historic fills that are
not detectabie on aerial photography or by archival map
interpratation and so are not shown on this map, particularly
along streams in urban and subuTban areas.

Use of the maps related to the Technical Rules, NJA.C.
T:268

This map s provided for informational purposes only. The use
of this map as the only source of information regarding the
prasance of Mstoric fifl at a site does not tulfill the diligent
inquiry requirements of the Preliminary Assessment set forth
at, NJAC 728E3.1(c). This map may be used as one
source of information to fullill the requirements of the Site
Investigation at, N.J.A.C. 7:26E-3,12. This map Is not
Intended to fulllll the Remedial Investigation requirements
associated with historic fill at, N.JAC. T:26E4.6(b).

Map Source: NJDEP Land Use Management and
New Jersey Geological Survey, Historic Fill of The
Central Park Quadrangle, Historic Filling Map
(HFM-43)
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TABLE 24

Technically Impracticable Chemical-Specific ARARs

Quanta Resources Superfund Site, OU1, Edgewater, New Jersey

Parameter

Maximum
Detected
Concentration

1,1"-Biphenyl

1,1-Dichloroethane

1,1-Dichloroethene

1,2,4-Trichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane
1,4-Dichlorobenzene
2,4-Dimethylphenol
2-Methylnaphthalene
2-Methylphenol

3&4-Methylphenol

4 4'-Dichlorodiphenyldichloroethane

4.4'-Dichlordiphenyldichlorethylene

4-Methylphenol*
Acenaphthene
Acenaphthylene
Aldrin
Alpha-BHC
Ammonia
Aroclor-1260
Arsenic

Arsenic (I11)
Arsenic (V)
Benzene

Benzo(a)anthracene

1,100

120
4

13

29

0.3
25
7,400
8,400
4,200
68.6
0.17

0.13

5,800
3,300
550
0.032
0.048
24,100
6.1
1,590,000
1,830,000
9,500
11,000
1,100

Higher of
NJ Class
IIA and
PQL

NJ Interim
Generic

NJ Primary
and National
2004 NJ Primary  Secondary Primary
Region 9 Drinking Drinking Drinking
Tap Water Water Water Water
PRG Standard Standard Standard

National
Primary
and
Secondary
Drinking
Water
Standard

Anomaly?

Non-Site
Related?

Note

Exceedance and Detection Quantities

NA NA NA

NA
7

Preliminary Draft

NA

NA
7

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

N

L

Detected at 35 locations, exceeded in one sample at
MW-116B.

Detected at 9 locations, exceeded at MW-B only.

Detected at 5 locations, exceeded at MW-101DS and
MW-103DS.

Detected at 4 locations, exceeded in one sample at MW-
103A.

Detected/exceeded at 3 locations: MW-101DS, MW-B,
MW-103DS.

Detected/exceeded at 1 location: MW-B.
Detected/exceeded at 2 locations: MW-J, MW-113B.
Detected at 31 locations, exceeded at 16.

Detected at 39 locations, exceeded at 18.

Detected at 27 locations, exceeded at 9.

Detected at 10 locations, exceeded at 7.

Detected at 5 locations, exceeded at MW-103 (one
sample).

Detected at 8 locations, exceeded at MW-103 (one
sample).

Detected at 26 locations, exceeded at 9.
Detected at 49 locations, exceeded at 4.
Detected at 33 locations, exceeded at 5.
Detected/exceeded at 1 location: MW-117B.
Detected/exceeded at 2 locations: MW-112B, MW-117B.
Detected at 18 locations, exceeded at 13.
Detected/exceeded at 1 location: MW-J.
Detected/exceeded at 68 locations.
Detected/exceeded at 13 locations.
Detected/exceeded at 5 locations.

Detected at 47 locations, exceeded at 41.
Detected/exceeded at 32 locations.




TABLE 2-4 :
Technically Impracticable Chemical-Specific ARARs
Quanta Resources Superfund Site, OU1, Edgewater, New Jersey

Maximum
Detected
Parameter Concentration
Benzo(a)pyrene 800
Benzo(b)fluoranthene 920
Benzo(g,h,i)perylene 420
Benzo(k)fluoranthene 450
Bis(2-ethylhexyl)phthalate 43
Caprolactam 140
Carbazole* 790
Chloroethane 8
Chloroform 1.7
Chrysene 1,000
Dibenzo(a,h)anthracene 41
Dibenzofuran* 2,200
Ethylbenzene 170
Fluoranthene 3,400
Fluorene 2,800
Heptachlor 0.016
Indeno(1,2,3-CD)pyrene 390
Iron 401,000
Lead 4,100
Methylcyclohexane 1,300
Naphthalene 36,000
Nitrobenzene 8
O-xylene 704
Phenanthrene 8,300
Phenol 3,100
Pyrene 2,800

NJ Primary
and
Higher of 2004 NJ Primary  Secondary
NJ Class Region 9 Drinking Drinking
IIA and NJ Interim Tap Water Water Water
PQL Generic PRG Standard Standard
NA
NA NA
NA NA NA

Preliminary Draft

National
Primary
Drinking
Water
Standard

NA
NA

National
Primary
and
Secondary
Drinking
Water
Standard  Anomaly?

Non-Site
Related?

Note

Exceedance and Detection Quantities

NA —_
NA —
NA

Yes

Yes

Yes

Yes

Yes

Yes

Detected/exceeded at 14 locations.
Detected/exceeded at 17 locations.
Detected at 8 locations, exceeded at 2.
Detected at 7 locations, exceeded at 6.
Detected at 5 locatiohs, exceeded at 1.
Detected at 15 locations, exceeded at 1.
Detected at 42 locations, exceeded at 39.

Detected at 9 locations, exceeded at 2: MW-B, MW-
106A.

Detected at 6 locations, exceeded at 5: MW-101DS,
MW-B, MW-113C, MW-115B, MW-103DS.

Detected at 24 locations, exceeded at 4.
Detected/exceeded at 6 locations.

Detected at 43 locations, exceeded at 28.
Detected at 42 locations, exceeded at 11.
Detected at 50 locations, exceeded at 2.

Detected at 46 locations, exceeded at 3.

Detected at 3 locations, exceeded at 1: MW-117B.
Detected/exceeded at 8 locations.
Detected/exceeded at 13 locations.

Detected at 51 locations, exceeded at 17.
Detected at 13 locations, exceeded at 1: MW-106A.
Detected at 51 locations, exceeded at 38.
Detected/exceeded at 1 location: MW-120A.
Detected at 20 locations, exceeded at 3.

Detected at 48 locations, exceeded at 13.

Detected at 20 locations, exceeded at 2: MW-102, MW-
102A.

Detected at 48 locations, exceeded at 3.




TABLE 2-4
Technically Impracticable Chemical-Specific ARARs
Quanta Resources Superfund Site, OU1, Edgewater, New Jersey

National
NJ Primary Primary
and National and
Higher of 2004 NJ Primary  Secondary Primary Secondary
Maximum NJ Class Region 9 Drinking Drinking Drinking Drinking
Detected IIA and NJ Interim  Tap Water Water Water Water Water Non-Site
Parameter Concentration PQL Generic PRG Standard Standard Standard Standard  Anomaly? Related? Note Exceedance and Detection Quantities
Styrene 610 : ' NA 1600 3 ‘ [ — — — Detected at 4 locations, exceeded at 3: MW-121B, MW-
: : 102A, MW-103.
Tetrachloroethene 9.6 ; NA y — Yes 1 Detected at 4 locations, exceeded at 3: MW-101DS,
'a MW-B, MW-103DS.
Toluene 4,800 NA ‘ [ ' — — — Detected at 41 locations, exceeded at 11.
Trichloroethene 460 ' NA ‘ — Yes 1 Detected/exceeded at 10 locations: MW-101A, MW-

101DS, MW-B, MW-107DS, MW-113B, MW-113C, MW-
116DS, MW-122A, MW-29, MW-103DS.

Vinyl Chloride 4.4 — Yes 1 Detected/exceeded at 3 locations: MW-101DS, MW-B,
MW-29.

Xylenes, M & P 1,210 — — — Detected at 21 locations, exceeded at 4.

Xylenes, Total 3,900 — — - Detected at 44 locations, exceeded at 19.

Notes:

All concentrations are presented in micrograms per liter (ug/L).

Shading indicates at least one sample collected during the OU1 Rl exceeded the standard.

1 - Although chlorinated VOCs were detected in the deep sand groundwater, the source of these chlorinated VOC impacts is not the result of a release or releases related to Site-specific historical operations. Sporadic lower-level detections were observed in groundwater
within the footprint of the Site-related impacts, as well as in offsite areas.

2 - Groundwater sampling results indicate that low concentrations of pesticides were detected within the interior portions of the Quanta property. These concentrations represent isolated, noncontiguous groundwater concentrations that are the result of the historical use of
pesticides.

3 - Aroclor-1260 was detected at one location in the central portion of the Celotex property (MW-J). Polychlorinated biphenyls (PCBs) adsorb strongly to soils and have not been detected in groundwater ; this observed concentration is not considered related to Site
operations.

4p- Constituent has been identified as both a site-related constituent and a component of historical fill material.

PRG - Preliminary Remedial Goal

ARARSs - Applicable or relevand and appropriate requirements

VOC - Volatile Organic Constituents

PQL - Practical Quantitation Limit

OU1 - Operable Unit 1

RI - Remedial Investigation
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Specifically, NJDEP (2004b) drinking water criteria may be exceeded for chloride (250
mg/L), sodium (50 mg/L), and total dissolved solids (500 mg/L), among other parameters
outlined in the'NJDEP guidance. Select wells along the periphery of the site are being
sampled as part of the SRI. The sultablhty of groundwater for use as drinking water relative
to these non-site-related constituents will be evaluated once these data are available.

Saltwater Intrusion. Surface water (the Hudson River) near the site has been documented as
saline and therefore may result in saltwater intrusion should groundwater at the site be
pumped as a potable water supply (NJDEP, 2003). The U.S. Geological Survey defines the
saltwater-fresh water interface as the farthest daily upstream location that has a chloride
concentration of 100 mg/L and depicts this front as being approximately 5 miles south of
West Point, New York (Hoffman, 2008). This location is approximately 40 miles upstream of
the site. Salt water in the Hudson River has also been documented to extend to the first 100
km of the river during low flow and 30 km during freshet periods, or times of sudden

- ﬂoodmg, such as rapid thaw or heavy rainfall periods (Traykovski et al., 2004). Based on the

NJDEP guidance document on water supply wells (NJDEP, 2007) saltwater intrusion from
the river would preclude the use of groundwater from the site as a potable water supply.

Hydrogeologic Conditions. In addition to the poor quality of the groundwater that precludes
its use as potable water, NJDEP water supply well construction regulations prohibit using
the shallow aquifer as a water supply NJDEP requires that potable water supply wells
installed within unconsolidated formations have well casings that are at least 50 feet deep,
with at least 50 feet of grout seal extending from the top of the gravel pack or top of the well
screen to grade (NJDEP, 2007). Because the overburdenat the site is confmed to depths
shallower than thlS, this requirement cannot be met (CH2M HILL 2008a).

Alternative Remediation Goals

- Alternate remediation goals to protect reasonably foreseeable uses/exposure to
groundwater must be selected in lieu of waived ARARs. As clarified in the preamble to the
proposed Subpart S to 40 CFR 264 and stated by EPA (1993), “...alternative levels protective
of the environment and safe for other uses could be established for ground water that is not
an actual or reasonably expected source of drinking water” (p. 1).

As discussed in the previous subsection, the only reasonable exposure scenario for
groundwater at OU1 is exposure of future construction workers to shallow groundwater
(less than 10 feet bgs). The proposed alternate remedial strategy cons1sts of four ‘
components:

® Remove or treat principal threat waste within the TI zone where practicable and where
significant reduction of current or future potential risk would result

¢ Contain or treat low-level threat waste within the TI zone, when feasible, and when a
significant reduction in dissolved concentration would result -
s

e Prevent exposure of the future construction worker to COCs in shallow groundwater
within the TI zone ‘

~ » Prevent site-related COCs from migrating outside the TI zone at concentrations above
ARARs
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As discussed in detail in the RI and in Section 1.8.3 of this FS, the fate and transport
assessment of groundwater constituent migration indicate that the plume of dissolved
constituents in groundwater is stable. Mechanisms that control migration include advectlve
flow, geochemical conditions, and constituent-specific attenuation factors. These
mechanisms are preventing the further migration of dissolved-phase VOCs, PAHs, non-
PAH SVOCs, and arsenic in groundwater. The data collected to date provide multiple lines
of evidence to support the conclusion that natural processes are sufficient to contain and

- prevent further expansion of the extent of dissolved phase constituents in groundwater.
Data collection activities are ongoing at the site as part of the SRI to provide a better
understanding of these specific processes and confirm that they are continuing to be
effective in preventing further expansion of groundwater plumes.

There are, however, areas at the site where secondary sources of NAPL are contributing to
dissolved naphthalene and other PAHs near the Hudson River. Given the understanding of
advective groundwater flow and the migration potential of naphthalene in groundwater,
dissolved-phase naphthalene, and to a lesser extent other less mobile PAHs may be
migrating in groundwater from OU1 toward the Hudson River. The remedial strategy will
therefore focus specifically on preventing COCs in OU1 groundwater from migrating into
ou2. '

Additional data collection has been proposed as part of the SRI to supplement the existing
data set and demonstrate that concentrations and plume geometry are stable over time.
These results will be presented in the SRI report for OU1. '

[
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SECTION 3

Identlflcatlon and Screening of Technologles

3.1 General Response Actions

General response actions are actions that might be undertaken to satisfy the RAOs for a site.
After the RAOs and PRGs were developed, general response actions consistent with these
objectives were identified for each media type at OU1. As part of the OU1 FS alternatives
analysis process, general response actions have been further divided into a series of specific
technologies and procéss optioris as described in Section 3.2. These technologies have then
been screened for applicability and potential effectiveness. The following sections present
the general response actions that may be applicable to each media type at the site and detail
the subsequent technology-screening process. The technologies and process options
remaining after screening have been assembled into alternatives for OU1 which are
presented and discussed in detail in Section 4.

3141  General Response Actions for Free-Phase NAPL
The general response actions for free-phase NAPL at OU1 include the following;:

e No further action (NFA)
e Institutional controls

e Containment

e Insitu treatment

e Removal/disposal

An overview of some of the technologies that are representative of each general. response ,
action is provided below.

No Further Action

An NFA response would assume no remedial action for free-phase NAPL beyond what may
have been implemented in the past. NFA would not satisfy the RAO for preventing offsite
migration and human exposure to source material; therefore, this action is not feasible. The
NCP requires that the NFA alternative be retained through the FS process as a basis of
comparison.

Institutional Controls

Institutional controls consist of restricting access to source material through options such as
land use restrictions (i.e., deed notices). Institutional controls considered would be prepared
in accordance with NJDEP requirements for deed notices and biennial monitoring (NJAC
7:26E-8.4 through 8-6). Deed notices are the NJDEP presumptive remedy for sites with
contaminated historic fill material (NJAC 7:26E-6.2(c)). Use of institutional controls alone
would not achieve the RAOs for source material; therefore, these measures would have to
be used in conjunction with other technologies.
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Containment

Containment technologies may be used to reduce the potential for offsite migration of .
NAPL. For example, interlocking steel piles may be driven into the subsurface along the

boundaries of the NAPL zones, or trenches around the NAPL zones may be excavated and

filled with slurry of low-permeability material to provide a barrier. Permeable reactive

barriers (PRBs) may be constructed using a material that allows the flow of groundwater

. while restricting the flow of NAPL.

In Situ Treatment

In situ treatment of NAPL involves treating it without removing it from the subsurface.
Such treatment may be achieved by applying physical, chemical, biological, or thermal
technologies. Examples of possible approaches to in situ treatment of NAPL include
chemical oxidation or solidification/stabilization technologies.

Removal/Disposal

NAPL may be collected for offsite disposal using interception trenches or recovery wells.
Recovered NAPL may require processing prior to being disposed of offsite.

3.1.2  General Response Actions for Soil

The general response actions for soil at OU1 include the following:

e NFA

¢ Engineering and Institutional controls
e Containment

e Insitu treatment

e Removal/disposal

An overview of some of the technologies that are representative generally of each response
action is provided below.

No Further Action

The NFA action response assumes no remedial action for soil beyond what may have been
implemented in the past. An NFA response for low-level threat waste would not satisfy the
RAO of preventing potential future unacceptable human health risk; therefore, this action is
not feasible. The NCP requires that the NFA alternative be retained through the FS process
as a basis of comparison. :

Engineering and Institutional Controls

Institutional controls for soil consist of restricting access to contaminated soil through
options such as land use restrictions (i.e., deed notices). Institutional controls considered
would be prepared in accordance with NJDEP requirements for deed notices and biennial
monitoring (NJAC 7:26E-8 .4 through 8-6). Deed notices are the NJDEP presumptive remedy
for sites with contaminated historic fill material (NJAC 7:26E-6.2(c)). Use of institutional
controls alone would not achieve the RAOs for low level threat waste; therefore, these
measures would have to be used in conjunction with other technologies.
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Containment

Containment response actions, such as caps, are used to prevent direct contact exposures or
migration of constituents following dissolution or volatilization. Asphalt, soil caps, concrete
caps, and liner materials are applicable remedial technologies that can be used to restrict
exposure to contaminated soil. These actions will also minimize the infiltration of
precipitation and help prevent migration of constituents offsite. Surface controls such as

" grading and revegetation can also be used to reduce infiltration of precipitation through
contaminated soil and prevent erosion and transport of contaminated soil.

In Situ Treatment

In situ treatment includes remedial actions that do not require removing contaminated
media. Applicable in situ remedial technologies that can be used include physical/chemical,
biological, and thermal processes. Some examples of in situ treatment that may be
applicable at sites with metals contamination in soil include solidification/stabilization, soil
flushing, and phytoremediation. A variety of in situ methods is available for treating
organic contaminants in soil, including soil vapor extraction (SVE), ISCO below the water
table, thermal desorption, and physical/chemical stabilization to reduce leachability.

Removal/Disposal

Excavation and removal of soil would prevent direct contact, mgestlon, or inhalation of

~ contaminated soil. This general response action would also mitigate the potential migration
of constituents via windblown erosion or surface water runoff from excavated areas.
Excavation of material above the water table may be performed relatively cost-effectively as
a means of achieving RAOs. Excavation can be performed to depths of approximately 4 feet
without groundwater dewatering and treatment and up to 20 feet using readily available
equipment. Deeper excavation and excavation below the water table is possible with more-
specialized equipment and would result in sighificant increases in worker health and safety
measures as well as costs. The excavated soil may be disposed of onsite or offsite,
depending on state and federal requirements. Excavation and offsite disposal provides
assurance that contaminant mass is removed from target cleanup areas. Offsite disposal
would significantly affect the community through mcreased traffic and vehicular emissions.

Treatment of excavated soils may be required to reduce leachability or contaminant
concentrations prior to disposal. Excavating soil prior to performing treatment can increase
treatment effectiveness by homogenizing the soil and increasing its permeability. Soil
fixation or stabilization can be used to immobilize contaminants by physically binding
them, enclosing them within a stable mass, or chemically treating them to reduce leaching. -
Ex situ thermal treatment can also be performed on excavated soil. Ex situ biological
treatment is typically not used to treat high concentrations of PAHs because of poor
contaminant degradation, resulting in long treatment times and reduced treatment
effectiveness. The presence of arsenic and other co-contaminants may also inhibit biological
activity.

Several hazardous waste landfills in North Amerlca receive, stabilize, and dispose of
characteristically hazardous soil. These facilities would likely accept the tar- and arsenic-
contaminated soil from the site for treatment prior to disposal. Analysis of prequalification
samples is performed to determine whether the waste is acceptable for onsite processing
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and disposal. This analysis is done to determine whether the material can be processed and
disposed of in the landfill.

3.1.3  General Response Actions for Groundwater

The general response actions applicable to groundwater containing dissolved COCs above -
PRGs are the following:

e NFA

e Institutional controls

e  Containment

e MNA

e Insitu treatment

¢ Collection, treatment, and discharge

-An overview of some of the technologies that are representative of each general response
action is provided below.

No Further Action '/

The NFA response is no further action for groundwater. As with the NFA alternative for
soil, this alternative is retained through the FS process as a basis of comparison, in
accordance with the NCP. The NFA response for. groundwater will be coupled with the
NFA option for soils as a basis of comparison.

Institutional Controls

Institutional controls for groundwater include restrictive covenants that limit the potential ‘
future use of affected groundwater. In New Jersey, NJDEP may designate a Classification

" Exception Area (CEA) to designate areas of exception to strict application of New Jersey

Ground Water Quality Standards in certain, specific situations. Continued groundwater

monitoring may also be necessary to track the groundwater contaminant plume as part of

the institutional controls.

Other institutional controls may be applied through the use of local ordinances such as
easements, well-drilling prohibitions, building permit restrictions, land use zoning
restrictions, fishing bans, and the use of state registries of contaminated sites. Such
institutional controls would typically specify the nature and extent of the groundwater
constituents and prohibit its use until the groundwater constituents returns to drinking
water standards. Use of institutional controls alone would not achieve the RAOs for
groundwater; therefore, these measures would have to be used in conjunction with other
technologies. '

Containment

Containment of groundwater refers to controlling migration of dissolved phase constituents
through the use of barriers or hydraulic gradient control. Examples of groundwater
containment include using slurry or sheet-pile walls or pumping groundwater. Installation
of a hydraulic barrier perpendicular to groundwater flow will likely result in mounding on
the upgradient side of the barrier and may require groundwater extraction to control flow
around the barrier. Hydraulic barriers can also be used in a funnel-and-gate configuration: ‘
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A contaminant plume is channeled between impervious vertical walls, referred to‘as the
funnel, and flows naturally through a PRB gate, where the pollutants are treated in situ
during the flow process. -

Monitored Natural Attenuation

Natural attenuation is the reduction of constituent concentrations through natural physical,
- chemical, or biological processes. These processes may include biodegradation, dilution,
dispersion, and retardation. When natural attenuation is implemented as a remedy,
monitoring is typically required to document the decrease in constituent concentrations.

In Situ Treatment

In situ treatment of groundwater entails treating the groundwater in the aquifer, which can

be achieved by applying physical/chemical, biological, or thermal techniques. Examples of

possible approaches to in situ treatment include chemical oxidation, PRBs, air sparging, and
biological treatment technologies.

Collection, Treatment, and Discharge

In this response action, groundwater is collected using extraction wells or interception
trenches, treated using physical, chemical, or biological treatment methods to remove the
constituents, and then discharged. The treated groundwater can be discharged by surface
infiltration, by subsurface injection, to surface water, or to a publicly owned treatment
works (POTW). The collection; treatment, and dlscharge response action can also control
migration of impacted groundwater

3.2 Tebhnology Screening

3.21°  Methodology

The technology types and process options available for remediation of NAPL, soil, and
groundwater have been screened, as presented below. Screening of technology methods
begins with development of an inventory of technology types and process options based on
professional experience, published sources, computer databases, and other available
documentation for the general response actions identified in Section 3.1.

Each technology type and process option retained after the screening process is either a
demonstrated, proven process or a potential process that has undergone laboratory trials or
bench-scale testing. The initial screening of technology types and process options is based
on technical implementability. The following factors are included in this evaluation:

e State of technology development

e Site conditions

e Waste characteristics

- Nature and extent of contamination

* Presence of constituents that could reduce the effectiveness of the technology

Entire technologies or individual process options may be screened from further
consideration on the basis of technical implementability.
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Process options that remain after the initial screening are further evaluated using a
qualitative comparison based on the criteria of potential effectiveness, implementability,
and cost. The effectiveness of a process option is determined based on the ability of the
process option to perform as part of a comprehensive remedial plan to meet RAOs under
the conditions and limitations present at the site. The NCP defines effectiveness as the
“degree to which an alternative reduces toxicity, mobility, or volume through treatment,
minimizes residual potential risk, affords long-term protection, complies with ARARs,
minimizes short-term impacts, and how quickly it achieves protection.”

Effectiveness is a relative measure that is used to compare process options that perform the
same or similar functions. “Implementability” refers to the relative degree of difficulty
anticipated in implementing a particular process option under regulatory, technical, and
schedule constraints posed at the site. At this point, the cost criterion is used for
comparative purposes only. Similarly, implementability is used to preclude further
evaluation of process options that are very costly if there are other choices that perform
similar functions with similar effectiveness. The cost criterion addresses costs of
construction and long-term costs to operate and maintain technologies that are part of an
alternative. ’ '

NAPL, soil, and groundwater remedial technologies were screened with the méthodology
described. The remedial technologies and process options that remained after the initial
screening were further evaluated using the qualitative comparison based on effectiveness,
implementability, and cost. The technologies evaluated are summarized in Tables 3-1, 3-2,

and 3-3 for NAPL, soils, and groundwater, respectively. Technologies considered infeasible
after screening are shown in italicized and bolded text. Screening comments are provided to

highlight items of interest or concern for each option. This approach highlights differences
within a remedial technology group to allow the best process within each group to be
identified and selected. Following the qualitative screening, those remedial technology

types and process options considered potentially viable for remediating the media at the site

are carried forward for incorporation into alternatives.

3.22 Technology Screening for Free-Phase NAPL

Table 3-1 presents the screening of remedial technologies and process options for NAPL.
The following technologies were retained for further consideration:

¢ NFA: Retained to meet requirements of the NCP. No remedial technologies are
implemented with the option. .

e NAPL recovery trench: Passive recovery treﬁch technology allows for the separation of
NAPL from groundwater for extraction and offsite disposal, thereby controlling
migration. ‘ :

e NAPL recovery wells: Active NAPL recovery wells allow for the extraction of free-
phase NAPL from areas within the site. Extracted NAPL would be disposed of offsite
but may require some treatment or handling prior to disposal.

e Physical containment: Physical containment of free-phase NAPL may be achieved
through the installation of impermeable vertical barriers such as sheet piling or slurry
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walls or through the installation of PRBs that allow groundwater flow but restrict
NAPL.

In situ chemical oxidation: ISCO involves 1n]ect10n of an oxidant such as sodlum _
persulfate or Fenton’s reagent into the target treatment zone to chemically oxidize
organic constituents below the water table. The ensuing reaction then oxidizes the
organic constituents it contacts. Multiple injections may be required to achieve
remediation goals. ISCO may also be effective in changing the redox conditions so that
some arsenic precipitates within the soil matrix. A bench-scale treatability test was
conducted to determine the effectiveness of ISCO on NAPL arsenic, and other site
constituents and is described in Appendix B. L :

Stabilization/solidification: Constituents are physically bound within a stabilized mass
(solidification), or chemical reactions are induced to reduce constituents* mobility
(stabilization). Stabilization/solidification has been proven to be effective to treat coal
tar wastes and inorganics such as arsenic wastes. :

3.23  Technology Screening for Soil Media

Table 3-2 presents the screening of remedial technologies and process options for soil media,
including residual NAPL. The following technologies were retained for further
consideration:

[ ]
v

NFA: Retained to meet requirements of the NCP. No remedlal technologles are -
lmplemented w1th the option.

Institutional controls: Instituitional controls for soil consist of restricting access to
contaminated soil through land use restrictions (such as deed notices under NJDEP
requirements). _— . \

-S0il cover: Involves placing a soil cover over contaminated soils to control erosion and
prevent direct contact exposure. A cover is distinguished from a cap in that the purpose
of the cover is not to m infiltration. Surface controls such as gradmg and revegetation are
typically used to reduce erosion and mange surface water.

Soil multxlayer cap: This technology 1nvolves placing a multllayer soil cap over
contaminated soils along with using controls for managing surface drainage. This
approach differs from a soil cover in that a synthetic liner material is used to minimize

' the infiltration of surface water. As with the soil cover/technology, surface controls such
as grading and revegetation are usually included to control drainage |

Stab111zat1on/sohdlflcatlon Constituents in soil are physically bound w1th1n a
stabilized mass (solidification), or chemical reactions are induced to reduce constituents’
mobility (stabilization). Stabilization/solidification has been proven to be effective to
treat coal tar wastes and i morgamc material such as arsenic wastes

In situ chemical oxidation: ISCO 1nvolves injection of an ox1dant such as sodlum
persulfate or Fenton's reagent into the target treatment zone to chemically oxidize
organic constituents below the water table. The ensuing reaction then oxidizes the
organic constituents it contacts. Multiple injections may be required to achieve
remediation goals. ISCO may also be effective in changing the redox conditions so that
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some arsenic precipitates within the soil matrix. A bench-scale treatability test was
conducted to determine the effectiveness of ISCO on residual NAPL, arsenic, and other ‘ ‘
site constituents, and is described in Appendix B. :

e Excavation: This technology involves physically removing contaminated soils, typically
above the water table. Excavation of soils below the water table generally requires
management of the water generated through the dewatering process and, in some cases,
requires the need for sheet pile to manage the groundwater flow.

e Ex situ stabilization: This technology involves the addition of a solidification agent such
as cement to reduce the leachability of the constituents. It would be used only if needed
to meet land disposal restriction limits for soil prior to landfilling it.

o Offsite disposal at Subtitle C or D landfill: This technology involves disposing of
removed material in a RCRA Subtitle C or D permitted landfill.

3.24  Technology Screening for Groundwater Media

Table 3-3 presents the screening of remedial technologies and process options for
groundwater media. The following technologies were retained for further consideration:

o NFA: Retained to meet requirements of the NCP. No remedial technologies are
implemented with the option. '

e Institutional controls: Groundwater use restrictions in the form of a CEA, in accordance
with the NJDEP regulations (NJAC 7:26E-8.4), are the applicable groundwater use '
restrictions for the site. The components of the CEA include the location of the
restriction (which includes the potential migration locations before degradation reduces
to below applicable cleanup criteria), the compounds detected over the applicable
cleanup criteria within the restricted area, and the proposed duration of the restriction.
This control would prohibit future use of the groundwater within this area and would -
restrlct the installation of wells over the duratlon of the CEA.

¢ MNA: Natural attenuation is the reduction of constituent concentratlons through
natural physical, chemical, or biological processes. These processes may include
biodegradation, dilution, Idispersion, and retardation. When natural attenuation is
implemented as a remedy, monitoring is typically required to document the decrease in
constituent concentrations. Only unaugmented natural processes are considered under
this technology.

e In situ passive treatment barrier: PRB technology provides for treating dlssolved -phase
constituents in shallow groundwater prior to its discharge offsite. Designs for this
technology may consist of zero-valent iron or air sparging. 0

e Subaqueous reactive barrier: A subaqueous reactive barrier (SRB) is a mat con51st1ng of
a reactive material treats groundwater prior to its discharge to the river. The mat is
installed in the river at the area of discharge and with a sand or armor layer to secure the
mat in place \

o In situ chemical oxidation: ISCO involves injection of an ox1dant such as sodium
persulfate or Fenton’s reagent into the target treatment zone to chemically oxidize .

N

\
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organic constituents below the water table. The ensuing reaction then oxidizes the
organic constituents it contacts. Multiple injections may be required to achieve
remediation goals. ISCO may also be effective in changing the redox conditions so that
some arsenic precipitates within the soil matrix. A bench-scale treatability test was
conducted to determine the effectiveness of ISCO on residual NAPL, arsenic, and other
site constituents, and is described in Appendlx B.

Groundwater extraction and treatment: This technology involves extracting
groundwater to create a hydraulic barrier to prevent further migration of constituents
from the source area. Containment minimizes the spread of groundwater constituents
through active hydraulic gradient controls, such as. groundwater pumping.
Groundwater is extracted from the shallow aquifer using pumping wells. The
constituents are then treated ex situ (as discussed in the following paragraphs) for
ultimate disposal, as required according to the requirements of the chosen discharge *
option. Initially, active pump-and-treat operations can be highly effective; however, this
process option becomes much less effective with time. Pump-and-treat operations
involve collecting larger volumes of groundwater than other alternatives involving
groundwater extraction, such as using active hydraulic controls. Active hydraulic
controls require the pumping of lower volumes of water, not for the purpose of
collecting and treating contaminated water, but to prevent offsite migration of
groundwater by capturing the downgradient edge of the plume as it naturally migrates
through the area.

Groundwater discharge: Several discharge options are available for treated
groundwater, such as injection of treated groundwater back into the unconfined aquifer,
discharge to the POTW, and discharge to surface water. After review of the
hydrogeologic conditions at the site, and the discharge requirements necessary,
reinjection was determined to not be appropriate for the site because of the high water
table. Mounding concerns and nearby surface water also make this option undesirable.
Discharge to the POTW may be an option but connection and discharge fees for the life
of the remedial action might be required. Additional monitoring requirements —such as
total solids, lower explosive limits, biological oxygen demand and chemical oxygen
demand, and limitations of permits —may also dictate discharge to the POTW. The
POTW, through an application-to- -discharge process, would have to approve the
acceptance of any discharge. Discharge to surface water must also meet specific
discharge permit requirements.
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TABLE 3-1
Technology/Process Options for Operable Unit 1 - Free-Phase NAPL
Quanta Resources Superfund Site, OU1, Edgewater, New Jersey

Technology Technical
General Implementability Technical and
Response Remedial Screening Administrative Capital/
Action Technology Process Option Description Comments Effectiveness Implementability O&M Cost Screening Comments
No Action No Further Action  None No action. Technically " None Good None/None Required for comparison by National Contingency Plan (NCP); does
implementable not meet remedial action objectives (RAOs).
Institutional Deed Restrictions  None Deed restrictions issued for property and/or source area to restrict Technically Good Good NA/Low Retained for further evaluation.
Controls on Access and Use future land use and control future construction and redevelopment implementable
activities. _
Monitoring Short- and/or long-term monitoring is implemented to record site  Technically Good Good NA/Low Retained for further evaluation.
conditions and concentration ievels. implementable .
Containment Vertical Barriers Sheet Pile Interlocking steel piles are driven into the subsurface along the Limited by existing Demonstrated Fair High/Medium  In-situ barrier wall technology alone does not reduce contaminant
boundaries of the NAPL zones. . structures and large fill concentrations. Barrier technology could be combined with passive
debris treatment barrier (see below) to create a funnel and gate directing
groundwater flow through the treatment area. '
Slurry Wall Trench around the NAPL zones is excavated and filled with a slurry Limited by existing Demonstrated Fair " High/Medium  In-situ barrier wall technology alone does not reduce contaminant
of low permeability material to provide a barrier. structures concentrations. Barrier technology could be combined with passive
treatment barrier (see below) to create a funnel and gate directing
groundwater flow through the treatment area.
In Situ Treatment Ch‘emical In Situ Chemical ISCO that employs various oxidants and delivery techniques to Technically Potential Low High/Medium  This technology may be capable of reducing the quantity of free-phase
Oxidation (ISCO)* mineralize contaminants. Oxidants may include hydrogen peroxide, implementable NAPL at the Site; however the quantity of reagent required to oxidize
: potassium and sodium permanganate, sodium persulfate, and free-phase NAPL in-situ would likely be difficult to inject. Heat
ozone. Oxidant chemicals are injected directly into the source zone generated from the reaction would likely mobilize residual NAPL during
and downgradient plume. Multiple injections may be required to and after implementation, and may result in significant generation of
achieve remediation goals. : . vapors.
~ Surfactant- S-I1SCO technology uses the injection of a surfactant- Technically - Potential Low High/Medium  This technology may be capable of reducing the quantity of NAPL;
Enhanced ISCO cosolvent mixture to dissolve NAPL into an aqueous phase. implementable however, there is very limited experience with this technology on
This allows aqueous phase oxidant reactions to destroy coal tar sites full scale (one to date). In addition, the ability to
solubilized NAPL. Multiple injections may be required to recover the surfactant-cosolvent mixture would be a concern
achieve remediation goals. adjacent to the Hudson River and would be difficult due to the
heterogeneity of the soils and unknown substructures.
In Situ Passive Permeable Reactive PRB téchnology can be used to allow groundwater to flow through - Technically Potential Fair High/Medium  PRB technology may be applicable io mitigate the potential risk of
Treatment Barrier ~ Barrier (PRB) the barrier while NAPL migration is prevented. implementable ’ NAPL migration without obstructing groundwater flow.
Solidification/ Auger/caisson Constituents are physically bound within a stabilized mass Technically Good Good Medium/NA This technology is retained for inclusion in remedial alternatives for

Stabilization (S/S)

system

(solidification), and/or chemical reactions are induced to reduce
contaminants’ mobility (stabilization). These systems are used to
apply solidifying/stabilizing reagents to soils. Reagents and
dosage used are the primary design considerations. Surface and
subsurface objects, >12 inches in diameter, must be removed
before treatment. '

implementable

free-phase NAPL. Solidification/Stabilization can reduce the mobility of
contaminants and provides a decreased exposed surface area across
which contaminant loss may occur.
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TABLE 3-1 ' :
Technology/Process Options for Operable Unit 1 — Free-Phase NAPL
Quanta Resources Superfund Site,0U1, Edgewater, New Jersey

Technology Technical
General Implementability Technical and
Response Remedial Screening Administrative Capital/
Action Technology Process Option Description Comments Effectiveness Implementability. O&M Cost Screening Comments
Ex Situ treatment NAPL Extraction Recovery Trenches Trenches within areas of free-phase NAPL are installed and Technically Fair Fair Medium- This technology is retained for inclusion in remedial alternatives for
backfilled with low-permeability material such as pea gravel. NAPL implementable High/Medium  free-phase NAPL. Installation of trenches may be infeasible below 25
preferentially flows into the low-permeability material and collects feet bgs or in areas with subsurface obstructions.
-in sumps for extraction.
Recovery Wells Large-diameter boreholes are installed with extraction wells and  Technically Fair Fair Medium- This technology is retained for inclusion in remedial alternatives for
i : sumps. The boreholes are backfilled with low-permeability material implementable High/Medium free-phase NAPL. Recovery wells could be installed in areas with
such as pea gravel. - subsurface obstructions using air-rotary or other drilling methods.
Dual Phase DPE uses a high vacuum and groundwater pumping toinduce Technically Fair Low Medium/High fhis technology is not retained due to difficulty in dewatering the
Extracation (DPE) flow of NAPL towards the DPE well. It also lowers the water  implementable relatively high permeable soil.
R table to expose the aquifer matrix to more rapid remediation ’
via soil vapor extraction. The extracted liquid (i.e., NAPL and
groundwater) and vapors are treated ex situ.
Disposal Asphalt Batching This technology incorporates recovered NAPL into asphalt material Technically Potential Fair Low/NA This disposal option is retained for potentiai use in NAPL remedial
for reuse in paving applications. The physical and chemical implementable alternatives.
characteristics of the recovered NAPL may not be appropriate for
asphait batching.
Stabilization and This technology involves offsite stabilization and disposal of Technically Good Fair Medium/NA This disposal option is retained for potential use in NAPL remedial
Disposal recovered NAPL in accordance with land disposal requirements.  implementable alternatives.
Notes:

" ltalicized and bolded text indicates technology or process option was screened from further cbnsideration.
* Innovative Application of Technology '
ISCO — In Situ Chemical Oxidation
NAPL - Non-Aqueous Phase Liquid
NPL - National Contingency Plan
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TABLE 3-2

Technology/Process Options for Operable Unit 1 - Soil Media
Quanta Resources Superfund Site, OU1, Edgewater, New Jersey

Technology Technical
General Implementability Technical and
Response Remedial Screening Administrative Capital/
Action Technology Process Option Description Comments Effectiveness Implementability O&M Cost Screening Comments
No Action No Further Action None No action. Required for comparison by National Contingency Plan (NCP);
does not meet remedial action objectives (RAOs).
Engineering Institutional " Land Use Restrict access to contaminated soils through local ordinances, Technically Fair — Must be Fair Low/Low Does not meet RAOs when implemented alone; may be applicable
and Controls Restrictions building permits, restrictive covenants on property deeds (Deed implementable combined with in conjunction with other technologies.
Institutional ‘ Notice) and state registries of contaminated sites. other technologies
Controls Cap Multi-layer Capping the soil to prevent direct contact and to reduce infiltration  Technically Demonstrated Good High/low Encapsulation does not reduce concentrations of constituents.
' is often combined with barrier wall technology, and could include implementable Inspection and replacement requirements of either a barrier wall or
clay, geotextile, asphalt, or multilayer caps with vegetative cover. a cap will limit future site use.
Cover . Soil Place clean fill over contaminated soils. Technically Demonstrated Good Moderate/ A soil cover may be feasible to prevent direct contact with
. implementable Low impacted soil.
Containment In-situ barrier Poly-vinyl Encapsulation involves isolating impacted soil and Limited by existing Demonstrated Poor " High/low Encapsulation does not reduce concentrations of
wall chloride- groundwater with vertical barriers to cut off migration- structures constituents. Construction of a barrier wall encapsulating the
bentonite barrier pathways between the contaminants and potential human and entire area of NAPL or arsenic-impacted soil at Operable Unit
wall ecologic receptors. 1 would be difficult due to the presence of the 115 River Road
building and other existing surface features. This technology
is not retained for soil but may be retained for groundwater
containment (refer to Table 3-3).
In-Situ In-Situ soil In-situ soil washing involves the upgradient injection or Technically Potential for Fair High/ Effectiveness may be limited in lower-permeability soils, and
Treatment washing infiltration of a cosolvent (such as an alcohol) to dissolve implementable arsenic, poor for medium this technology has not been effective at non-aqueous phase
’ otherwise insoluble contaminants into groundwater for residual NAPL liquid (NAPL) sites; however this technology could be’
extraction, treatment, and disposal. Extracted groundwater ’ effective in treating arsenic and other metal contamination.
with flushing fluids or cosolvents is often treated to recover The presence of NAPL in the treatment area may limit the
and reuse the cosolvent. This technology would likely not effectiveness of this technology. This technology was not
work effectively on heavy PAH-impacted soils. retained because more cost-effective in-situ treatment
: technologies for metal contamination are available.
In-situ Vitrification involves heating soil to the melting temperature Potentially Potential Poor High/low The high water table, the presence of NAPL in soils and the
vitrification (approximately 2,000°C) and removing and recovering or implementable non-homegeneity of the fill material at the site renders this

destroying the volatilized contaminants. The remaining
vitrification product is a chemically stable, leach-resistant,
glass and crystalline material similar to obsidian or basalt
rock, and can be left in place or broken up, excavated, and
crushed for recycling or disposal. Water vapor and
combustion products are captured and treated by an off-gas
treatment system.

technology infeasible. Extensive dewatering would be
required to treat areas below the water table, and when
combined with very high energy demands, this technology
becomes cost-prohibitive. More feasible and cost-effective
technologies are available for source zone treatment.
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TABLE 3-2

Technology/Process Options for Operable Unit 1 - Soil Media

Quanta Resources Superfund Site, OU1, Edgewater, New Jersey

Bioremediation*

adsorption or absorption. These processes can work for both
inorganic and organic contaminants depending on the type of
plant uses. Generally, this treatment works on low levels of
contamination and works best when combined with other

_ treatment remedies.

Technical
Teég::,l-:?y Implementability Technical and
Response Remedial . Screening . Admmistratl_v.e Capital/
Action Technology Process Option Description Comments Effectiveness Implementability O&M Cost Screening Comments
In-Situ In-situ soil vapor Volatilized contaminants migrate into the unsaturated zone Potentially Poor for arsenic  Fair Medi.um/ This technolog_y_ is likely to be ifreffe.ctive for N{APL-impacted
Treatment extraction (SVE) where they can be extracted by an SVE system and treated or implementable — and PAHs medium areas. Dewatering may be required in order to install an
' sequestered. SVE js typically effective for contaminants with  would need to be effective SVE system at the Site as a result of the high water
low boiling points and high vapor pressures. confirmed with pilot table. This technology may not be effective for semi-volatile
test organic compounds (SVOCs) and PAHs, and would not be
effective for arsenic. :
In-situ thermal Variety of heating methods to promote heat to vaporize water  Technically Potential Fair High/NA This technology may potentially be applicable for source zone
and contaminants trapped in relatively conductive regions. implementable treatment at the site, removing more volatile contaminants,
The heat dries out the soil, causing it to fracture. These leaving relatively stable and immobile contaminants in place,
fractures make the soil more permeable. Vapors are although full-scale application may be cost-prohibitive. More
recovered and treated, as needed, prior to discharge to the cost-effective in-situ treatment of soil COCs is available.
atmosphere. )

- In-situ hot Steam injection  Steam or hot water is forced into soils through injection wells  Technically Potential for Fair High/high  The non-homogeneity of the fill and the presence of shallow
water/steam - and SVE to enhance the mobilization of NAPL to collection systems. implementable volatile and : water table conditions would likely limit the effectiveness of
flushing Steam injection also will vaporize volatile and semi-volatile semi-volatile this technology. Would require hydraulic modeling to ensure

contaminants which are removed from the vadose zone by organic capture of mobilized product and volatilized material. High
vacuum extraction and then treated. compounds energy usage may be cost-prohibitive. More cost-effective in-
' situ treatment of soil COCs is available.
Stabilization/ Auger/ caisson Constituents are physically bound within a stabilized mass Technically Potential Good Medium/ This technology is retaingd for inclusjon in r'emedia‘l alternatiyes.
solidification (S/S) system .. (solidification), or chemical reactions are induced to reduce implementable NA S/S can reduce the mobility of organic and inorganic contaminants
contaminants’ mobility (stabilization). These systems are used to " and provides a decreased exposed surface area across which
apply S/S reagents to soils. Reagents and dosage used is the contaminant loss may occur.
primary design considerations.
In-situ chemical Fenton's reagent  ISCO is a group of technologies that employs various Technically Potential (to be Fair Med-high/  This technplogy may bg capable of reduc_:i'ng pqntaminant
oxidation (ISCO)*  or sodium ) combinations of oxidants and delivery techniques to mineralize implementable determined Low concentratlons' at' the Site. pr permeabr_llty soils and the presence
persulifate contaminants. Oxidants may include hydrogen peroxide, following _ of .NAPL may Il_mlt the effgectuvent_—:ss of this technology. Chemical
potassium and sodium permanganate, sodium persulfate, and completion of oxidation is typically applied to dissolved phase contaminants and
ozone. Oxidant chemicals are injected directly into the source zone bench testing) residual non-mobile product (particularly lighter end petroleum
and downgradient plume. Multiple injections may be required to products), and is typically used in combination with other
achieve remedation goals. technologies at NAPL sites where it has been applied. In-situ
oxidation changes the redox conditions in the subsurface and the
effect on all constituents of concern at the site should be evaluated
prior to implementation.
In-Situ Phyto- Phytoremediation/bioremediation uses plants and microbes  Potentially Potential Fair Low/Low  This technology may be capable of reducing low levels of
Treatment remediation/ associated with the plant root system to stabilize, degrade, or implementable volatile organic compounds (VOCs), semi-volatile organic
extract contaminants from the soil and groundwater by either compounds (SVOCs) and providing stabilization of extraction

. of metals. A potential air hazard may arise if contaminants

are volatilized without being fully metabolized by the plant.
Additionally, if metals are absorbed into the plant, it may be a
biological hazard to surrounding wildlife and residents unless
the plants are harvested and disposed offsite. Treatment time
and space may limit the applicability of this technology to the
Site,
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TABLE 3-2

Technology/Prbcess Options for Operable Unit 1 —Seil Media

Quanta Resources Superfund Site, OU1, Edgewater, New Jersey

Technology Technical .
General Implementability Technical and
Response Remedial Screening Administrative Capital/
Action Technology Process Option Description Comments Effectiveness _Implementability O&M Cost Screening Comments
Excavation and High- Offsite high- High temperatures, 870 to 1,200 °C (1,400 to 2,200 °F), are Technically Demonstrated Fair High/NA The need for excavation and off-site transportation to a
Ex-Situ temperature temperature used to volatilize and combust (in the presence of oxygen) implementable for organic permitted high-temperature desorption facility and associated
Treatment desorption thermal halogenated and other refractory organics in hazardous : constituents truck traffic through nietropolitan areas may preclude the use
desorption wastes. Often aw.(iliary fuels are employed tq initiatt_e and . of this technology as a full-scale soil remedy, although it may
sustain combu_st:on. Off gases and combustion residuals be feasible for source zone treatment. However, more cost-
generally require treatment. effective offsite treatment technologies are available.

Soil washing EXx site soil washing involves dissolving or suspending Technically Potential Fair High/ Complex mixture of contaminants in the soil (such as a
contaminants in a wash solution. Wash water is augmented implementable medium mixture of metals, PAHs, and SVOCs) and heterogeneous
with a basic leaching agent, surfactant, pH adjustment, or . contaminant compositions throughout the soil mixture make
chelating agent to help remove organics. It does not destroy it difficult to formulate a single suitable washing solution that
or immobilize the contaminants. Consequently, the resulting will consistently and reliably remove all of the different types
concentrated wash water must be treated for disposal. of contaminants; therefore, this technology was not retained

for further evaluation.

Stabilization/ Asphalt batching  Constituents are physically bound within a stabilized mass Potentially Potential for PAHs Fair High/NA Ex-situ stabilization/solidification may require dewatering to allow

solidification* . (solidification), or chemical reactions are induced to reduce implementable excavation of contaminated soil below the water table. Asphalt’
contaminants’ mobility (stabilization). Ex-situ forms of this batching with subsequent reuse has been applied successfully at

- technology may include asphalt batching or incorporation of other sites for tar-impacted soils. Geotechnical properties of the
contaminated soil in concrete. Asphalt batching technologies have final processed material will need to be considered during the
been applied to tar soils. : ‘ feasibility study process.

Landfarming or Landfarming and biopiles are full-scale bioremediation Potentially Potential Low Medium/ Not applicable on-site due to space limitations, the close

Biopiles technologies, which usually incorporates liners and other implementable — Low proximity of commercial and residential facilities, presence of
methods to control leaching of contaminants during would require NAPL in the soils, and shallow groundwater conditions.
biological treatment. Landfarming requires excavation and suitable offsite Excavated waste would likely have to be treated at another
placement of contaminated soils, sediments, or sludges in =~ location “location or be performed with engineering controls in place to
lined beds that are periodically turned over or tilled to aerate prevent unacceptable impacts to the community. Ex-situ
the waste. Soil conditions are typically controlled to optimize treatment technologies more likely to be effective and with
the rate of contaminant degradation. fewer impacts to the community are available for soil

L L . L constituents of concern.
Biopile treatment is similar to landfarming, but requires less
h area because the piles can be constructed to heights of ten

feet or more. Excavated soils are mixed with soil amendments

and placed in a treatment area that includes leachate

collection systems and some form of aeration. Moisture, heat,

nutrients, oxygen, and pH can be controlled to enhance

biodegradation.
Excavation and Low-temperature  Offsite low- Low-temperature thermal desorption involves heating soil to Technically Demonstrated for  Fair High/NA This technology may be included in a soil remedial alternative
Ex-Situ desorption temperature temperatures of up to 650°C (1,200°F) to volatilize and implementable organic B involving excavation and ex situ treatment. Soils typically require
Treatment thermal contaminants for subsequent removal from the air stream using constituents rendering prior to treatment. Clay and silt and high moisture

desorption control technology. content can affect effectiveness of the technology. On-site

desorption may not be feasible due to permit requirements and the
proximity of residential and commercial facilities to the Site.
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TABLE 3-2
Technology/Process Options for Operable Unit 1 — Soil Media
Quanta Resources Superfund Site, OU1, Edgewater, New Jersey

Technology Technical
General _ Implementability Technical and
Response Remedial ) Screening , Administrative Capital/ :
Action Technology Process Option Description Comments Effectiveness Implementability O&M Cost Screening Comments
Disposal Onsite reuse None ' This technology involves reusing treated soil onsite as Technically Demonstrated Fair Low/NA Excavated soil would likely be treated offsite. Administrative
backfill after reuse requirements are met. Soil containing implementable implementability for this disposal option is lower than for
NAPL may be reused as asphalt for certain applications. offsite disposal and import of clean fill to the site.
Offsite Disposal Landfill This technology involves the removal of contaminated material for ~ Technically Demonstrated Good Medium/ This disposal option may be included in alternatives involving
. : disposal in a permitted landfill. ~ implementable Low excavation and/or treatment of impacted soil. ‘
Notes:

Italicized and bolded text indicates technology or process option was screened from further consideration.
* Innovative Application of Technology

SVE —soil vapor extraction

ISCO - in-situ chemical oxidation -

NAPL — non-aqueous phase Iiduid .

NPL — National Contingency Plan

PAH — polycyclic aromatic hydrocarbon

RAO — remedial action objective

SVOC - semi-volatile organic compound

VOC - volatile organic compound
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TABLE 3-3

. Technology/Process Options for Operable Unit 1 — Groundwater Media
Quanta Resources Superfund Site, OU1, Edgewater, New Jersey

Technical

Technology .
General Implementability Technical and
Response Remedial Screening Administrative Capital/ O&M
Action Technology Process Option Description Comments Effectiveness  Implementability Cost Screening Comments
No Action No Further Action None No action. Not Poor Poor NA/NA Required for comparison by National
implementable — Contingency Plan (NCP); does not meet
does not meet remedial action objectives (RAOs).
RAOs
Institutional Institutional Classification Exception Restrict access to contaminated groundwater by establishing a CEA whose Technically Good Good Low/Low Does not meet RAOs when implemented alone;
Controls Controls Area (CEA) purpose is to designate that constituents exceed water quality standards implementable may be applicable in conjunction with other
" and ultimately prevent use of the affected aquifer for potable and/or other technologies.
purposes. v
Containment In-situ Barrier wall Encapsulation involves isolating impacted groundwater to cut off migration  Limited by existing Demonstrated Fair’ High/low In-situ barrier wall technology alone does not
’ pathways between the contaminants and potential human and ecologic structures ' reduce contaminant concentrations. Barrier
receptors. This typically involves constructing a low permeability barrier technology could be combined with passive
wall around the impacted area to prevent groundwater from entering or treatment technology (see below) to create a
exiting the encapsulated area. Capping the soil to reduce infiltration is often ' funnel and gate directing groundwater flow
combined with barrier wall technology. through the treatment area.
In-situ Passive Permeable reactive barrier  Passive treatment wall technology provides for in-situ treatment of Technically Demonstrated Good High/low Passive treatment barrier technology may be
Treatment Barrier* (PRB) dissolved-phase constituents in shallow groundwater prior to discharge implementable applicable to reduce dissolved-phase constituent
offsite. Designs for this technology typically consist of air sparging, zero- concentrations and can be combined with barrier
valent iron, biological stimulation, or other process options. wall to create a funnel and gate configuration to
direct groundwater flow through the treatment
area.
Subaqueous A mat consisting of reactive material(s) is encapsulated in a nonwoven Technically Demonstrated Good Medium/low This passive treatment technology may be
Reactive Barrier* core matrix bound between two geotextiles and installed in the area of the  implementable capable of treating the groundwater prior to
river where groundwater is discharging through the sediments. The discharging to the Hudson River through the
subaqueous reactive barrier provides a reactive material that treats river sediments.
contaminants which are carried by advective or diffusive flow of
groundwater into the adjacent river.
Evapo- An evapotranspiration cover is composed of soil and plants selected  Potentially Potential Fair Low/low Effectiveness may vary seasonally, and
transpiration to maximize the available storage capacity of soil, evaporation rates, implementable : sufficient plant growth may be difficult to
and transpiration processes of plants to minimize water infiltration. ~ establish in portions of the Site due to
Hydraulic control can be established by planting vegetation or trees existing contamination (such as the presence
that establish a large root mass at the water table and take up large of NAPL). Hydraulic control alone does not
quantities of water. reduce contaminant concentrations or
eliminate exposure pathways.
Monitored Sampling and Natural attenuation is the process by which contaminant concentrations are Technically Good Good Low/low This technology may be capable of reducing
natural Analysis reduced by various naturally occurring physical, chemical, and biological implementable residual organic contaminant concentrations and
attenuation processes. The main processes include dilution, biodegradation, and thereby economically reduce ecological and/or

retardation. Only unaugmented natural processes are relied upon under
this technology.

human health risk after source zone treatment or
removal.
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TABLE 3-3 .
Technology/Process Options for Operable Unit 1 — Groundwater Media
Quanta Resources Superfund Site, OU1, Edgewater, New Jersey

Description

Capital/ O&M
.Cost

Screening Comments

In-situ air sparging is a technology in which air is injected through a
contaminated aquifer. Injected air strips contaminants out of impacted
groundwater by volatilization. Volatilized contaminants migrate into the
unsaturated zone where they can be extracted by an SVE system and
treated or sequestered. The oxygen added during the sparging process
can also enhance biodegradation of contaminants below and above the
water table. Air sparging is typically applied to contaminants with low
boiling points and high vapor pressures.

Medium/
medium

Dewatering may be required in order to install an
effective SVE system at the Site as a result of
the high water table. This technology may not be
effective for high molecular weight semi-volatile
organic compounds (SVOCs), and would not be
directly effective for arsenic, although changes in
redox conditions as a result of sparging may
have an effect on the dissolution of arsenic in
groundwater.

_I1SCO is a group of technologies that employs various combinations of

oxidants and delivery techniques to mineralize contaminants. Oxidarits
may include hydrogen peroxide, potassium and sodium permanganate,
sodium persulfate, and ozone. Oxidant chemicals are injected directly into
the source zone and downgradient plume. Multiple injections may be
required to achieve remedation goals.

Med-high/low

This technology may be capable of reducing
contaminant concentrations at the Site. Low
permeability soils may limit the effectiveness of
this technology. Chemical oxidation is typically
applied to dissolved phase contaminants and
residual NAPLs (particularly lighter end
petroleum products), and is typically used in
combination with other technologies at NAPL
sites where it has been applied. In-situ oxidation

. changes the redox conditions in the subsurface

and the effect on all constituents of concern at
the site should be evaluated prior to
implementation. Dust control and safe handling
of oxidants is an important consideration during
implementation of this technology.

Phytoremediation/bioremediation uses plants and microbes

_associated with the plant root system to stabilize, degrade, or extract

contaminants from the soil and groundwater by either adsorption or
absorption. These processes can work for both inorganic and '
organic contaminants depending on the type of plant uses.
Generally, this treatment works on low levels of contamination and
works best when combined with other treatment remedies.

Low/low

This technology may be capable of reducing
low levels of volatile organic compounds
(VOCs), SVOCs and providing stabilization of
extraction of metals. A potential air hazard
may arise if contaminants are volatilized
without being fully metabolized by the plant.
Additionally, if metals are absorbed into the
plant, it may be a biological hazard to
surrounding wildlife and residents unless the
plants are harvested and disposed offsite.
Treatment time and space may limit the
applicability of this technology to the Site.

Technology
General
Response Remedial
Action Technology Process Option
In-Situ In-situ Air
Treatment Sparging and Soil
’ Vapor Extraction
(AS/SVE)
.
In-situ Chemical
Oxidation (ISCO)*
Phyto-
remediation/
Bioremediation*
Ex-situ Groundwater (Treatment train TBD)
treatment extraction and -
treatment

Extracted groundwater and/or vapor are treated onsite at a treatment
facility which may include more than one process option to remove or
degrade contaminants. Process options may include air stripping, activated
carbon adsorption, separation, oxidation, bioreactors, scrubbers or other
technologies selected based on the profile of the influent water and/or
vapor.

Technical
Implementability Technical and
Screening Administrative
Comments Effectiveness  Implementability
Technically Potential — Fair
implementable VOCs and some
- SVOCs
Technically Potential Good
implementable
Potentially ' Potential Fair
implementable
Technically Good Fair

implementable

Medium-
high/high

These technologies may be included in any
remedial alternatives involving the extraction or
removal of vapor or groundwater that does not
already meet discharge or disposal
requirements. Pretreatment would be required to
remove NAPL, turbidity, heavy metals, and/or
insoluble oils from the influent stream.
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TABLE 3-3 _
Technology/Process Options for Operable Unit 1 — Groundwater Media
Quanta Resources Superfund Site, OU1, Edgewater, New Jersey

Technology Technical -
General Implementability Technical and ;
Response Remedial Screening Administrative Capitall O&M :
- Action Technology Process Option Description Comm’ents Effectiveness  Implementability Cost Screening Comments
Disposal Reinjection This technology involves injection of treated groundwater back into Technically Potential Fair Low/NA This disposal option may be included in
. the unconfined aquifer at the site. Treatment reqiiirements will be implementable alternatives involving on-site ex situ
based on any applicable permitting requirements. groundwater treatment. Due to the proximity
to the Hudson River and shallow
AR groundwater, this technology would have a
similar effect as discharge to surface water.
Implementation is more difficult than surface
water discharge. This technology is not
B} retained because the effect would be similar
to the retained surface water discharge
technology but is more difficult to implement.
Surface Water This technology involves discharge of treated groundwater into the Hudson  Technically Good Fair Low/NA This disposal option may be included in
Discharge River adjacent to the site. Treatment requirements will be based on the implementable alternatives involving on-site ex situ groundwater
selected discharge location and any applicable permitting requirements. treatment. Regulatory and community
acceptance of this process option may be
difficult to obtain.
Publicly Owned This technology involves discharge of treated groundwater into the Technically Good Fair Low/NA This disposal option may be included in
Treatment Works Edgewater sewer system flowing to the local POTW. Treatment implementable alternatives involving on-site ex situ groundwater
(POTW) requirements will be based on the selected discharge location and any treatment.
applicable permitting requirements.
Notes:

ltalicized and bolded text indicates technology or process option was screened from further consideration.

* Innovative Application of Technology
AS/SVE - air sparging/soil vapor extraction
CEA - Classification Exception Area
ISCO - in-situ chemical oxidation

NAPL - non-agueous phase liquid

NPL — National Contingency Plan

PAH — polycyclic aromatic hydrocarbon
POTW - publicly-owned treatment works
RAO - remedial action objective

SVOC - semi-volatile organic compound
TBD — to be determined

VOC - volatile organic compound
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SECTION 4

Development of Alternatwes

A range of six remedial action alternatives was develqped from combinations of remedial
technologies and process options that remained after screening (in Section 3). The
assumptions, estimates of impacted media volumes, and treatment process conceptual
design components were generated for each alternative for +50/-30 percent level cost .
estimating (Appendix C). Other viable process options within remedial technologies that
achieve the same objectives may be evaluated during remedial design. The results of pre-
remedial design investigations, treafability‘ studies, and the remedial design will be used to
specify the exact components of the selected alternative.

The Quanta property will likely undergo redevelopment activities sometime in the future
that may require the site grade to change. It is likely that fill will be added to the property in
order to make the property more suitable for development. Project financing requires all
buildings to be above the 100-year floodplain. It is estimated that raising the existing grade
by 2 to 10 feet would bring the elevation of the site into alignment with surrounding
properties. Although the placement of the fill may be needed to meet the objectives of a
future site development project, the placement of additional fill material will not be
considered a component of the remedial alternatives in the FS, since it is not needed to
achieve the RAO:s for the site. For purposes of this FS, it is assumed that the alternatives that
include placement of an engineered cap will be developed to achieve the RAOs based on
current site conditions. If a development plan is available prior to implementation of the
selected remedial alternative, modifications to the design of the engineered cap may be
proposed to incorporate the fill that would be placed into an equivalent cap that provides
the same level of protectiveness. \

Backfilling and compaction are considered the most important redevelopment activities that
have the potential to affect NAPL mobility at the site. Because the following alternatives
were developed to address the NAPL zones identified as principal threats, NAPL impacted
by the placement of fill would be low- level threat waste (i.e, NAPL in NZ-3 and NZ-4) that
remains after implementation of the remedial alternatives.

Consolidation of the subsurface sediments as a result of the placement of fill will cause
temporary fluid displacement and shifts in lithologic interfaces. Consolidation of the deeper
silty-clay confining unit as a result of the placement of fill will cause displacement of pore
fluids as void space is compressed. The displaced fluids will be expelled and drained into
the overlying fill or sand until such time the displaced water equalizes. Displaced fluids
may include a fraction of NAPL if it is present in the compressible unit; however, due to
+ significantly higher conductivity for groundwater than for NAPL, it is assumed that
groundwater will be the primary fluid that is displaced during this relatlvely short time
period for equahzatmn :

Impacts on the mobility of NAPL above these compressible units can also occur as a result
of the placement of fill. NAPL seepage velocities may increase as a result of increases in
NAPL gradlents, either as the result of increases in hydraulic gradlents caused by the
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uneven shifts in lithologic interfaces (potentially long term). In the latter condition,
settlement of the subsurface may reduce or increase the slope of the fill, or native sands -
where NAPL is present through nonuniform settlement of the underlying silty-clay or
organic silts. This could result in either an increase or decrease in NAPL gradients. The
degree to which this would occur will depend on the extent and intensity of filling. Despite
the potential for temporary increases in NAPL gradients deeper inland, NAPL (e.g., NZ-3)
will remain vertically and laterally contained by the silty-clay and nearshore organic silt
deposits.

displacement of water from the compressible soils (short-term effect) or as the result of : ‘

One objective of the SRI is to characterize groundwater flow paths and distribution and fate
and transport of COCs across the groundwater-surface water transition zone(s) between
OU1 and OU2. The results of the SRI and OU2 baseline ecological risk assessment (BERA)
will provide information necessary to evaluate the preferential groundwater discharge areas
in OU2 and associated ecologic risk that may be present from groundwater that is upwelling
to the river. Potential migration of COCs from OU1 to OU2 and unacceptable risks posed by
this potential migration will be addressed as necessary by the groundwater remedy. The

. remedial action described in this section is conceptual in nature and finalization is pending
the completion of ongoing evaluations. The technology to be implemented will be described
in the draft final FS, and the precise size, location, material, and configuration of the
technology implemented will be determined during remedial design. The final design of the
groundwater component for OU1 will be modified as necessary to address the ecologlcal '
risks as identified during the OU2 BERA.

Five active alternatives vary in how they mitigate potential risks posed by principal threat
and low-level threat waste (and are named accordingly). All five active alternatives include
the following components to achieve RAQOs for nonsource material, 1ndoor air, and
groundwater: ‘

t

e Soil capping
e Institutional-controls to prevent exposure of COCs in soil and groundwater

* Vapor intrusion mitigation at the 115 River Road building and at other buildings if
needed

* AnSRB to treat groundwater discharging to the Hudson River

4.1 | Alternative 1;No Further Action

- Under this alternative, there would be no additional remedial actions conducted at the site.
There would be a potential human health risk in surface soil (0-2 feet bgs) and subsurface
soil (0-10 feet bgs) from direct contact with free-phase NAPL. There would be no additional
remedial actions conducted at the site to control or remove COCs or NAPL, or to prevent
exposure. No further remedial action would be taken for groundwater, and COCs in
groundwater could continue to reach the Hudson River. Vapor intrusion mitigation would
not be provided for 115 River Road or other buildings. Alternative 1 does not include
monitoring or institutional controls. The objective of Alternative 1 is to provide a baseline
for comparison to other alternatlves, as required by the NCP
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SECTION 4—DEVELOPMENT OF ALTERNATIVES

4.2 Alternative 2—Containment

Alternative 2 combines free-phase NAPL recovery from NZ-1, NZ-2, and NZ-5 using
recovery wells and trenches, a PRB or funnel and gate to protect the river from NAPL, soil
capping, and in situ treatment of dissolved COCs in groundwater dlschargmg to the
Hudson River by means of an SRB. This alternative also includes maintaining existing
roads, parking surfaces, and the arsenic cap. Engineering controls that would reduce the
potential for vapor intrusion under future conditions are incorporated into this alternatlve,
along with institutional controls to prevent exposures to soil or groundwater. '

Alternative 2 addresses principal threats identified in Section 1.10 are described below and
shown in Table 4-1:

* Toxicity potential due to direct human contact with source material (principal threat
waste for NZ-1, NZ-2, tar boils, and the HCAA on the Quanta property and Block 93
North) is addressed by eliminating the direct contact exposure pathway through
capping and institutional controls. In addition, tar boil formation is reduced through
recovery of free-phase NAPL from NZ-1 and NZ-2.

* The unoccupied basements of 115 River Road are converted to crawl spaces with new
subslabs, vapor barriers, and active ventilation. Other occupied buildings will be
sampled periodically, and if vapor intrusion is identified, mitigation will be provided as
needed. Toxicity potential for ecological receptors at OU2 (principal threat risk at NZ-2
and NZ-5) is reduced through the installation of a funnel-and-gate system or PRB to
isolate the NAPL zones from the Hudson River. :

¢ Mobility potential for free-phase NAPL (principal threat risk at NZ-2 and NZ- -5) is
reduced through NAPL recovery and a funnel-and- gate system or PRB to isolate the
NAPL zones from the Hudson River.. : :

The potential for COCs in groundwater to migrate to surface water is reduced through the
use of an SRB. Human exposure to contaminated soil and groundwater is restricted through
physical barriers and institutional controls. Restoration of the groundwater to drinking
water quality is considered technically impracticable, as described in Section 2.5; however,
fate and transport evaluations presented in the final RI (CH2M HILL, 2008a) indicate that
the contaminant plume is stable.

The following subsections briefly describe the components of Alternative 2.

!
421 Non-Aqueous Phase Liquid
Free-phase NAPL would be recovered, to the extent practicable, from recovery wells and
trenches as shown in Figure 4-1. For purposes of this FS, the NAPL recovery system is
assumed to include 14 recovery wells and two recovery trenches installed in OU1 at
locations where principal threat NAPL has been identified. NAPL recovery will reduce the
formation of tar boils and mitigate the potential for NAPL migration in nearshore areas. The
exact number of recovery wells and trenches and their configuration would be finalized
during the design phase of the work, should this alternative be selected. Figures 4-2 through
4-5 depict this alternative in cross section view.
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Al

Recovery Wells _
Recovery well construction would likely consist of a 24-inch-diameter borehole with an 8- ‘
inch stainless steel well extending through the NAPL zones. The base of the well will be
grouted to act as a sump for product accumulation and to prevent the migration of product.
Because the physical characteristics of the NAPL at the site vary, different methods of
product removal would be required to optimize the effectiveness of this alternative. It has

~ been assumed that half of the wells would be outfitted with manually operated product-

~ only recovery pumps. The other half would require manual bailing due to the high viscosity
of the NAPL, which would render pumping impracticable or impossible. NAPL recovery
wells would be monitored periodically to measure the accumulated thickness of free-phase
NAPL. If measurable amounts of NAPL are present, the product-only pumps would be
manually activated and the remaining locations manually bailed.

Recovery Trenches

The recovery trenches are assumed to consist of high-permeability material (such as
granular fill), with extraction wells similar to the recovery wells spaced at regularintervals

“within the trenches. NAPL recovery trenches would be installed to the depth of the silty
clay layer and stabilized, if needed, to prevent collapse. The recovery trench may be
installed deeper into the silty clay layer to improve recovery. The depth would be finalized
during remedial design. During construction, trenches and excavated soil would be covered
with tarps or tents fitted with blowers and _vapor treatment units to recover and treat vapors
from the excavation and reduce infiltration of precipitation into the trenches. Water
removed from the trench durlng construction would be containerized and a portion would
be used to create the polymer slurry for trench construction. Any remaining groundwater
would be disposed of offsite.

Recovered NAPL would be extracted from the recovery trench sumps using product-only
pumps or bailing, depending on NAPL viscosity. If the viscosity of the NAPL collected in
the sump is too high for the automated pumps, the NAPL may be manually bailed or
removed by a vacuum truck. It is assumed for the FS that an automated pumping system
would be used to extract NAPL from the sumps. The pumps (top-head-drive, positive-
displacement piston pumps s1m11ar to those available from Blackhawk Technology
Company, Glen Ellyn, Ill.) would sense the level of NAPL that has collected in the sump.
When a sufficient volume of NAPL has accumulated, the NAPL would be pumped to the
surface for collection.

Offsite Treatment/Disposal

NAPL from the recovery wells would be collected in 55-gallon drums. NAPL collected from
the recovery trench sumps would be pumped through double-walled piping to storage
tanks with leak detection capability. The storage tanks and drums would be located within
centralized sheds with secondary containment adequate to contain a spill from failure of the
tanks/drums. The sheds would also house backup equipment and the control panels for the
recovery wells. The control panels would be remotely accessible and have alarm systems
tied to an autodialer that would notify the system operator of high product levels in the
tanks or any system problems.
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BLOCK 92.01
(LOT 1.01)

BLOCK 94
(LOT 1)

o D L e

LEGEND

O] NAPL Recovery Well
® NAPL Sentinel Well
== NAPL Recovery Trench
Hudson River Shoreline

====--==-«  Quanta Property Boundary

Existing Arsenic Liner

Inspect/maintain existing road
surface or slab-on grade foundation

New Basement Slab
(Converted to Crawl Space)

New Engineered Cap

| Qif

Notes:

1. Surface soils south of 115 River Road will be
addressed with redevelopment of the former
Lever Bros. property.

2. Extent of remedy on Block 93 North, Central,
South, under River/Gorge Roads, and in areas to
the west will be determined prior to remedy imple-
mentation.

3. Vapor intrusion mitigation will be installed and/or

maintained at occupied buildings within OU1 as

necessary based on indoor air investigations.

Final recovery and sentinel well layout will be

determined during remedial design.

- =

e

4

70 1‘]40 ft.
' 1
]

|
e
P

‘ CH2MHILL
-

CONTAINMENT - ALTERNATIVE 2

Quanta Resources Superfund Site
Operable Unit 1
Edgewater, New Jersey

February 19, 2009 FIGURE 4-1

\LAKEFRONT\PROJ\GIS\HONEYWELL\QUANTA\REPORTS\363725_QUANTA_2008FS_REPORT\MAPFILES\FINAL_FS_FIGURES 020409\4-1 QUANTAOU1 _ALT2_CONTAINMENT.MXD MPETERSH 2/19/2009 14:22:11




OU1 Oou2

)
3 A
i o
ml - N2t ) F—NZ-Z*P‘
- Iq—Nz-s‘>|
L 8 @
8 4 " Pl $ g 5 5 g 82 . 2 s 53¢
-5 igkens By : : : 1 I
- : ’ __RIVERRD. IG*NAPL Recovery Well ZmeW Reotev:g;hszh
o L———bl o
= BLK 93 (N) / e e < ¥
and e — — " - fo————
o ! B HUDSON RIVER
= FILL T e
o o i
: EVAL?JTTION e { i |
_ \\\f i s g \
ik NATIVE
S~ PEAT SAND - ——
S /d J - ‘(— ! —
~ =rv " R D
- \ e g 1 SILTY CLAY
o - (RIVER
B 8 — SEDIMENTS)
E | — Perforated Pipe
" il Sloped to Sump
& Al
o -
& |
o ] o
¥ DEEP SAND
-1  Stratigraph BEDROCK
s— HF
"7 [E] sitty-Clay
| M NatveSand ._ .o
e _| Peat Vertical
¢ _| | Deep Sand 1" = 160’
=1 - Bedrock Horizontal
o. -
S —

]IIIIIIIH\IIII\IIII\IHI\HII|Illl‘IlllyllH|HII|II|l\llllyllll\IIIIUHUIlll|l|ll]|||l||!||‘l|l|[llll|lll[’l|Hlﬂﬂyllll|llH]Illl]llll[llll]lllI‘IIH[

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1,000 1,050 1,100 1,150 1,200 1,250 1,300 1,350 1,400 1,450 1,500 1,550

]llll]lll||||ll||||l,llll||

-50.0

BET AR AR

-70.0

TTT [T T T T[T TTT]
30.0

-20.0 -10.0 0.0 10.0 20.0
ft. amsl

-30.0

-40.0

-60.0

LEGEND

V¥ Water Table ® Sump

Interval of Observed ” Wooden Bulkhead
NAPL (Depth Unknown)

Extent of NAPL 3
Considered to be P Tar Boils

Principal Threat Waste = Engineered Cap

Extent of NAPL Inspect/Maintain
Considered Low =3 Road Surface
Level Threat Waste or Foundation
I Recovery Well Funnel and Gate
System or
- Subaqueous Reactive Permeable
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Plan view of the Quanta Resources Superfund Site
Note:

1. Extent of NAPL is not representative of
recoverable NAPL.

2. Recovery wells were located based on highest
TarGOST responses and where NAPL was
observed in a well.

3. Gradation for NAPL and tar boils shading is
approximated for visual depiction and does not
reflect actual modeling. Only extent of NAPL
outline is representative of the modeling.

4. Observed intervals of NAPL are based on visual
evidence in boring Io?s in addition toTarGOST

(LIF) responses (>49.1% RE).

Water table elevation depiction based on synoptic

measurements taken in October 2006.

Dashed lithology lines are inferred from data and

observations.

- Conceptual model of OU1 and OU2 boundary

depicted.

. Trench shown parallel to cross-section line.

Trench width will be 3-4 ft.

ft. = feet

amsl = above mean sea level
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Plan view of the Quanta Resources Superfund Site
Note:

1. Extent of NAPL is not representative of
recoverable NAPL.

2. Recovery wells were located based on highest
TarGOST responses and where NAPL was
observed in a well.

3. Gradation for NAPL and tar boils shading is
approximated for visual depiction and does not
reflect actual modeling. Only extent of NAPL
outline is representative of the modeling.

4. Observed intervals of NAPL are based on visual
evidence in boring Io?s in addition toTarGOST
(LIF) responses (>49.1% RE).

5. Water table elevation depiction based on synoptic
measurements taken in October 2006.

6. Dashed lithology lines are inferred from data and
observations.

7. Final extent of NZ-2 will be determined based on
results of SRl investigation.

8. ft. =feet
amsl = above mean sea level

9. Trench shown parallel to cross-section line
trench width will be 3-4 ft.

10. 115 River Road dimensions are estimated.
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Plan view of the Quanta Resources Superfund Site

Notes:

1. Extent of NAPL is not representative of
recoverable NAPL.

2. Recovery wells were located based on highest
TarGOST responses and where NAPL was
observed in a well.

3. Gradation for NAPL and tar boils shading is
apﬁ)roximated for visual depiction and does not
reflect actual modeling. Only extent of NAPL
outline is representative of the modeling.

4. Observed intervals of NAPL are based on visual
evidence in boring qus in addition to TarGOST

(LIF) responses (>49.1% RE).

. Water table elevation depiction based on synoptic

measurements taken in October 2006.

. Dashed lithology lines are inferred from data and

observations.

ft. = feet

amsl| = above mean sea level

115 River Road dimensions are estimated.
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Plan view of the Quanta Resources Superfund Site

Note:

1. E)I(\tgat of NAPL is not representative of recoverable

wells were located based on highest
TarGOST responses and where NAPL was observed

in a well.

3. Gradation for NAPL and tar boils shading is

approximated for visual depiction and does not
reflect actual modeling. Only extent of NAPL
outline is representative of the modeling.

4. Observed intervals of non-aqueous phase liquid

(NAPL) are based on visual evidence in borin lo’ﬂ?
in addition toTarGOST (LIQ responses (>49.1% RE).
. Water table elevation depiction based on synoptic
measurements taken in ober 2006.

. Dashed lithology lines are inferred from data and
observations.

ft. = feet

amsl = above mean sea level

. 115 River Road dimensions are estimated.
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TABLE 41
Principal Threat Mitigation Evaluation
Quanta Resources Superfund Site, OU1, Edgewater, New Jersey

Principal Threat Definition?

Toxicity Potential Alternative
Principal
Accessibility/ . Threat _
Source Proximity to Vapor Waste?— ' 3—Excavation and 6—Excavation and Offsite
Area Mobility Potential Receptors Intrusion Summary 2—Containment Containment 4—Solidification/Stabilization 5—In Situ Treatment Disposal
Low—High viscosity and High—NAPL High—NAPL Yes—Toxicity ~ Toxicity Potential—The direct ~ Toxicity Potential—The direct Toxicity Potential—The direct ~ Toxicity Potential—The direct Toxicity Potential—The direct
interfacial tension have generally ~ containing COCs  zones Potential contact exposure pathway is contact exposure pathway is contact exposure pathway is contact exposure pathway is contact exposure pathway is
limited the downward vertical is present at containing eliminated through cappingand  eliminated through shallow addressed through the use of in-  eliminated through shallow addressed through the
migration of NAPL to a maximum  depths posing a COCs that are institutional controls. Vapor excavation (to 4 feet bgs), situ solidification/stabilization, excavation (to 4 feet bgs) , in-situ excavation and offsite disposal
depth of 11 feet bgs. Further risk of direct present near intrusion mitigation will be capping and institutional controls. ~ which mitigates potential risk by  treatment (likely chemical of principal threat source
migration of NAPL in this zone is contact. existing or installed in basements of Vapor intrusion mitigation willbe  sequestering COCs. Vapor oxidation) and institutional controls.  material in NZ-1, and '
not predicted to occur, basedon future buildings occupied building (115 River installed in basements of intrusion mitigation will be Vapor intrusion mitigation will be institutional controls. Vapor
the physical characteristics of the pose a risk of Road) and as needed in other occupied building (115 River installed in basements of installed in basement of occupied intrusion mitigation will be
v, NAPL and the likely age of vapor intrusion. occupied buildings. Road) and as needed in other occupied building (115 River building (115 River Road) and as  installed in basements of
Z  release(s) that resulted in the occupied buildings. Road) and as needed in other needed in other occupied occupied building (115 River
presence of NAPL at this location. occupied buildings. Institutional ~ buildings. Road) and as needed in other
At an isolated area, NAPL has controls, including construction occupied buildings.
migrated to the depth of the silty- requirements, will establish .
clay confining unit (approx. 25 feet criteria for future development
bgs). At this location, further * that would minimize potential for
° migration is prevented by the vapor intrusion.
‘ ? presence of the silty-clay confining :
=2 unit.
_;‘-3 Conservatively Assumed High— High—NAPL High—NAPL Yes—Potential  Mobility Potential—Potential Mobility Potential—Potential Mobility Potential—The Mobility Potential —The potential ~ Mobility Potential —The
= High viscosity and interfacial containing COCs  zones Mobility and NAPL migration to OU2 is NAPL migration to QU2 is potential for NAPL migration at for NAPL migration at NZ-2 is potential for NAPL migration at
8 tension have generally limited the s present at containing Toxicity prevented through the use of a prevented through the use ofa = NZ-2 is mitigated through in-situ mitigated through shallow NZ-2 is mitigated through the
2 migration of NAPL to depths posing a COCs that are NAPL recovery system and a NAPL recovery system and a solidification/stabilization. excavation, NAPL recovery excavation and offsite disposal.
a approximately 14 feet bgs, and risk of direct present near funnel-and-gate system or funnel-and-gate system or . . , (trenches), and in-situ treatment .
further migration under current contact, and existing or permeable reactive barrier along  permeable reactive barrier along ~ ToXicity Potential—The direct  (jely chemical oxidation). Toxicity Potential —The direct
conditions is unlikely. In light of the  NAPL is present  future buildings the shoreline. the shoreline. contact exposure pathway is L ) _ contact exposure pathway at
remaining uncertainty in this area  adjacent to the pose a risk of . ) . . ) . afjdresggd thr.ough th_e. use ofin-  Toxicity Potential —The qlrect NZ-2 is mitigated through the
‘ with regard fo a discrete interval of  Hudson River vapor intrusion. Toxicity Potential—The d{rect Toxicity Potential—The d{rect sﬂg sollq|ﬁcatlon/stabll!zat!pn, cqntgct exposure pathway is physical removal and offsite
o deeper NAPL observed at MW- (ecological cqqtact exposure pathvyay is cqqtact exposure pathway is which mmga‘tes potential risk by ehmmatgd through shallow disposal, and institutional
§' 116DS and the unknown vertical receptors). mitigated through capping and mitigated through shallow sequestering COCs. Vapor excavation (to 4 feet bgs), the use  controls. Vapor intrusion will be

extent of the wooden bulkhead,

additional investigation is currently

being conducted. However, the
remedial alternative development,
evaluation, and selection
conservatively assume that the
potential for NAPL migration
between OU1 and OU2 should be
addressed at NZ-2.

institutional controls

excavation (to 4 feet bgs),
capping and institutional controls.

Preliminary Draft

intrusion will be mitigated by the
in-situ solidification/stabilization
of NAPL that restricts
volatilization and constituent
migration. Institutional controls,
including construction
requirements, will establish
criteria for future development
that would minimize potential for
vapor intrusion.

of in-situ treatment (oxidation) and
institutional controls. Vapor
infrusion will be prevented in-situ
treatment.

prevented by the removal of
NAPLinNZ-2. -




TABLE 4-1
Principal Threat Mitigation Evaluation

Quanta Resources Superfund Site, OU1, Edgewater, New Jersey

Source

Area

Principal Threat Definition2

Mobility Potential

Toxicity Potential

Accessibility/
Proximity to
Receptors

Alternative

2—Containment

3—Excavation and
Containment

4—Solidification/Stabilization

5—In Situ Treatment

6—Excavation and Offsite
Disposal

Principal Threat Waste

NZz-5

Tar Boils

Conservatively Assumed High—

The available evidence supports
the conclusion that most NAPL in
this area is residual. However, due
to the proximity of the NAPL to the
Hudson River and the presence of
sheens at OU2 near NZ-5, the
remedial alternative development,
evaluation, and selection
conservatively assumes that the
potential for NAPL migration
between OU1 and QU2 should be
addressed at NZ-5.

Low—Solid, taffy-like tar in the
near surface vadose zone has
been observed to seep through
surface cracks in soil or pavement
on very hot days. However, this -
very high viscosity material is not
present in quantities sufficient to

- migrate beyond the immediate

vicinity of the tar boil.

Medium—NAPL
present adjacent -
to the Hudson
River (ecological
receptors);
however, depth
limits potential for
direct contact.

High— Coal tar
is present at the
ground surface,
posing a risk of
direct contact.

Principal
Threat
Vapor Waste?—
intrusion Summary
Low—Depth of  Yes—Mobility
NAPL present  and Toxicity
limits potential ~ Potential
for vapor
migration.
Low—The Yes—Toxicity
presence of Potential

buildings would
prevent the
heating caused
by sunlight that
create this
phenomenon.

Mobility Potential—Potential

_NAPL migration to QU2 is

prevented through the use of
NAPL recovery wells and a
funnel-and-gate system or
permeable reactive barrier along
the shoreline.. -

Toxicity Potential—Exposure
of ecological receptors in the
Hudson River is mitigated
through the use of a funnel-and-
gate system or permeable
reactive barrier to isolate NZ-5
from the receptors. Institutional
controls, including construction
requirements, will establish
criteria for future development
that would minimize potential for
vapor intrusion.

Toxicity Potential—NAPL -
extraction will remove free-
phase material and limit the
formation of tar boils, while
capping reduces the potential
risk of direct contact. Institutional
contrdls, including construction
requirements, will establish
criteria for future development
that would minimize potential for
vapor intrusion.

Mobility Potential—Potential
NAPL migration to QU2 is
prevented through the use of
NAPL recovery wells and a
funnel-and-gate system or
permeable reactive barrier along
the shoreline.

Toxicity Potential—Exposure of
ecological receptors in the
Hudson River is mitigated through
the use of a funnel-and-gate
system or permeable reactive
barrier to isolate NZ-5 from the
receptors. Institutional controls,
including construction
requirements, will establish
criteria for future development
that would minimize potential for
vapor intrusion.

Toxicity Potential—Shallow
excavation and NAPL recovery
will remove free-phase material
and limit the formation of tar boils,
while capping reduces the
potential risk of direct contact.
Institutional controls, including

. construction requirements, will

establish criteria for future
development that would minimize
potential for vapor intrusion.

Preliminary Draft

Mobility Potential—Potential
migration of NAPL to the
Hudson River is prevented
through the use of in-situ
solidification/ stabilization at NZ-
5.

Toxicity Potential—Exposure
of ecological receptors in the
Hudson River is mitigated
through the use of in-situ
solidification/ stabilization and
institutional controls.

Toxicity Potential—The direct
contact exposure pathway is
addressed through the use of in-
situ solidification/stabilization,
which mitigates potential risk by
sequestering COCs. Institutional
controls, including construction
requirements, will establish
criteria for future development
that would minimize potential for
vapor intrusion.

Mobility Potential —The potential
for NAPL migration at NZ-5 is
mitigated through NAPL recovery
(wells), and application of in-situ
treatment.

Toxicity Potential—Exposure of
ecological receptors in the Hudson
River is mitigated through the use
of NAPL recovery and in-situ

treatment and institutional controls.

Same as Alternative 3.

Mobility Potential —The
potential for NAPL migration at
NZ-5 is mitigated through the
excavation and offsite disposal.

Toxicity Potential —Exposure

-of ecological receptors in the. .

Hudson River is mitigated
through the excavation, offsite
disposal and institutional
controls.

Toxicity Potential —The direct
contact exposure pathway for tar
boils is mitigated through the
physical removal and offsite
disposal of shallow NAPL.
institutionat controls, including
construction requirements, will
establish criteria for future
development that would
minimize potential for vapor
intrusion.




TABLE 4-1
Principal Threat Mitigation Evaluation
Quanta Resources Superfund Site, OU1, Edgewater, New Jersey

Principal Threat Definition?

_Toxicity Potential Alternative
Principal
Accessibility/ Threat
Source Proximity to Vapor Waste?— 3—Excavation and 6—Excavation and Offsite
Area Mobility Potential Receptors Intrusion Summary 2—Containment Containment 4—Solidification/Stabilization 5—In Situ Treatment Disposal
Low—Source material (pyritic ore)  High—Surface Low—Arsenic  Yes—Toxicity  Toxicity Potential—The direct ~ Toxicity Potential—The direct Same as Alternative 3. Same as Alternative 3. Toxicity Potential—The direct
is not mobile. soil contains isnotavapor  Potential contact exposure pathway is contact exposure pathway is contact exposure pathway is
arsenic at intrusion eliminated through cappingand  eliminated through the use of in- addressed through the removal
concentrations concern. institutional controls. situ solidification/stabilization in all and offsite disposal, and
= posing an areas exceeding 336 ppm, which institutional controls.
E estimated Excess mitigates potential risk by
S Lifetime Cancer sequestering COCs Institutional
5 Risk (ELCR) of 1 controls, including construction
S x103and a requirements, will establish
T Hazard Index (HI) criteria for future development
@ of 9, based on an that would minimize potential for
8 exposure point vapor intrusion.
E concentration of
> 3,900 mg/kg.be -
=
%_ .Low—Sou'rce material (pyritic ore) HlQH- Su.rface .Low—Arsenic Yeszoxicity Toxicity Potential—The di.rect Toxicity Potential—The d[rect Same as Alternative 3. Same as Alternative 3. Toxicity Potential—The direct
5 is not mobile. soil contains is not a vapor Potential contact exposure pathway is contact exposure pathway is contact exposure pathway is
£ ) arsenic at intrusion eliminated through capping and _ eliminated through the use of in- addressed through the removal
e g concentrations concern. institutional controls. situ solidification/stabilization in all and offsite disposal, and
2 posing an ' areas exceeding 336 ppm, which institutional contrals.
Q2 estimated Excess mitigates potential risk by -
% Lifetime Cancer sequestering COCs Institutional
k=] Risk of 3x10-4 controls, including construction
S and a Hazard requirements, will establish
3 Index of 2, based criteria for future development
2 on an exposure that would minimize potential for

point
concentration of .
913 mglkg.be

vapor intrusion.

Preliminary Draft




TABLE 4-1
Principal Threat Mitigation Evaluation
Quanta Resources Superfund Site, OU1, Edgewater, New Jersey

Principal Threat Definition?

Toxicity Potential Alternative
Principal
Accessibility/ Threat
Source Proximity to ~ Vapor Waste?— 3—Excavation and 6—Excavation and Offsite
Area Mobility Potential Receptors Intrusion Summary 2—Containment Containment 4—Solidification/Stabilization 5—In Situ Treatment Disposal
Low—NAPL in NZ-3 has low Low—NAPL - Low—Depthof No No action is taken to prevent Same as Alternative 2. Same as Alternative 2. Same as Alternative 2. Same as Alternative 2.
viscosity and has migrated contains COCs; NAPL present leaching to groundwater from '
2 downward and laterally to a however, depth limits potential materials below the water table.
2 natural depression in the top of the  limits potential for  for vapor Restoration of the groundwater
= silty-clay confining unit at direct contact. migration. to drinking water quality is i
_“E’ o  approximately 25 feet bgs. considered technically
= ™ Gravitational forces and the impracticable; however, fate and
, % impermeability and surface transport evaluation indicates
- topography of the confining tayer that the contaminant plume is
§ prevent further downward and ~ stable. COCs in'groundwater
lateral migration of NAPL in this from OU1 that discharges in
zone. OU2 would be treated by a
subaqueous reactive barrier.
Assumed to Be Low— NZ-4 Low/Medium—  Low—Depthof Potential— Institutional controls, including
comprises shallow and deeper NAPL contains NAPL present  Dependenton  construction requirements, will
NAPL beneath Block 93 Central, ~ COCs; however, limits potential  results from establish criteria for future
<  Block 93 South, River Road,and  depth may limit ~ for vapor SR development that would
§' the northwestern portion of the potential for direct  migration. minimize potential for vapor
former Lever Brothers property. contact. intrusion.
£ Potential migration of NAPL in NZ-
2 4 is being evaluated as part of the
e ongoing OU1 SRI.
[
£ Low—Source material (pyritic ore) Low—Oxidizing ~ Low—Arsenic  No The potential for arsenic o leach  Same as Alternative 2. Same as Alternative 2. The potential for arsenic to leach
[ is not mobile. pyritic waste is not a vapor to groundwater from the HCAA on : to groundwater is eliminated
2. material contains  intrusion the Celotex property is eliminated through excavation and offsite
z 3 N arsenic above concern. through in-situ solidification/ disposal.
- 2 applicable soil stabilization and institutional
< standards, controls.
p: however, the
L depth of the

material limits the
potential for direct
contact.

2 Defining areas as principal threat waste or low-level waste are based on A Guide to Principal Threat and Low Level Threat Wastes (EPA 1991).
b As presented in the Draft Human Health Risk Assessment (CH2M HILL, November 2007).

¢ Receptor: future commercial worker

COC, constituent of concern; ELCR, excess lifetime cancer risk; HCAA, high-concentration arsenic area; HI, hazard index; NAPL, non-aqueous-phase fiquid.

Preliminary Draft




SECTION 4—DEVELOPMENT OF ALTERNATIVES

" During a NAPL recovery test performed in July and August 2007, NAPL sariples were
collected from below the water table from five monitoring wells (MW-102A, MW-105,
MW-116B, MW-107, and MW-112B). The chemical analysis results were evaluated to
determine if the NAPL exhibited any of the hazardous characteristics identified in 40 CFR

1261 Subpart C. Based on the-comparison of the chemical analysis results and the maximum
concentration of constituents for the toxicity characteristic (Table 1 of 40 CFR 261
Subpart C), it is likely that the NAPL collected would be considered a characteristic
hazardous waste; therefore, the storage area on the Quanta property would need to comply
with RCRA requirements for hazardous waste.

Offsite disposal options would be finalized during remedial design, and may include oil
recycling or stabilization. For cost—estlmatmg purposes, offsite disposal of NAPL is assumed
to be via oil recycling.

It is anticipated that the soils excavated for installation of the N. APL recovery trenches
would not meet TCLP limits. Onsite stabilization of soils would be necessary prior to their
disposal to meet land disposal restrictions. Soil would be stockpiled, stabilized, and then
disposed of at an offsite landfill. Details of sampling requirements for excavated soils,
required treatment, and disposal options would be finalized during remedial design.

NAPL Containment

Treatment of nearshore principal threat NAPL (i.e., NZ-2 and NZ-5) potentially discharging
to the rlver would be achieved by the installation of either a funnel-and-gate system (Figure
4-6) using sealed sheet plllng and PRBs, or with a full PRB. The method of NAPL
containment would be determined during remedial design. For cost estimation purposes, .
this FS assumes that a funnel-and-gate system would be installed. Installation of either
system on the former Celotex property may be complicated by the presence of subsurface
boulders that would need to be temporarily removed.

422 Arsenic-Contaminated Soil

Soil areas containing arsenic concentrations in excess of PRGs are located on the Quanta,
Block 93 North, and the former Celotex properties. A portion of the Quanta and former
Celotex properties at which concentrations of arsenic greater than 1,000 mg/kg have been
detected in soil is covered with a multilayer engineered cap to prevent direct contact and
infiltration. If Alternative 2 were implemented, the existing arsenic cap would remain in
place. Inspection and maintenance of the area is required by AOC CERCLA-02-2003-2014
between EPA and Edgewater Enterprises, LLC. The capped area would continue to be
inspected periodically to ensure that no breaches that could be sources of infiltration exist
and that there is no possibility of direct contact with soil. The remaining arsenic areas

- located on the Quanta property would be capped with a multilayer vegetative cap and the -
areas on the Block 93 North property would be capped w1th a smgle layer engmeered cap,
as described in Section 4.2.3 below.

4.2.3 Residual Soil

Areas where site-related constituents exceed PRGs in soil would be capped with an
engineered cap to prevent direct contact, thereby eliminating the exposure pathway for this
“medium, and to prevent erosion of contaminated soil. The cap would be placed over the

Préliminary Draft . 45



FEASIBILITY STUDY REPORT—OU 1

Quanta property and the outdoor areas on the 115 River Road, Block 93 North, Block 93
Central, and Block 93 South properties, replacing existing asphalt or other material (Figure
4-1).

- The cap for the former Quanta property would be a multilayer vegetative cap consisting of

. the following (from visible surface to top of existing soil):

e Vegetative and protective layer
e Geotextile filter fabric

e Drainage layer of granular soil
e HDPE liner |

e Protective layer

Fill may be imported to bring the vegetative cap on the Quanta property up to the same
elevation as the adjacent properties (i.e., former Celotex and 115 River Road properties) for
redevelopment purposes; however this action is not considered a component of the

‘ alternative.
J

The cap for the 115 River Road, Block.93 North, Block 93 Central, and Block 93 South
properties would be a single-layer engineered cap consisting of either a 4-inch-thick paved
surface underlain by a 6-inch sub-base or a vegetative cap, depending on redevelopment.
Cap design would be consistent with NJDEP (1998) guidance.

The current slab-on-grade and other building foundations on'the 115 River Road, Block 93
North, Block 93 Central, Block 93 South, and Former Lever Brothers properties would
remain in place as engineering controls, unless replaced in the future by similar or more
protective surfaces. The existing surfaces of River and Gorge roads would also remain in
place. These existing surfaces would be inspected and maintained to ensure their continued
effectiveness as engineering controls. The basement of the 115 River Road building would
be upgraded as described in Section 4.2.4, below. :

424 Vapor

The basement areas of 115 River Road would be upgraded with engmeered subslabs and
converted to ventilated crawl spaces to eliminate the potential vapor intrusion pathway. The
equipment and materials in the existing basements (i.e., miscellaneous office furniture,
building supplies, etc.) would be removed and the sumps and drains abandoned (filled in -
place). Subsequently, 2 feet of fill material would be placed over the existing slab, followed
by the installation of a vapor barrier (HDPE liner), and 2 feet of concrete. In addition, a
sealant would be used along the perimeter and insulation would be installed on basement
ceilings. The crawl space would be actively ventilated and sampled periodically to monitor
vapor concentrations.

Vapor intrusion mitigation measures would be mstalled and/or maintained in other
occupied buildings, if necessary, as determined by indoor air sampling or other vapor
intrusion evaluations.
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SECTION 4—DEVELOPMENT OF ALTERNATIVES

4.2.5 Groundwater

Subaqueous Reactive Barrier

COCs in groundwater from OU1 that discharges to the Hudson River, or OU2, would be

treated by an SRB. The proposed use of the SRB for groundwater is a contingency

component of the proposed remedial alternatives to address uncertainty related to the

degree of attenuation of OU1 dissolved-phase constituents and residual NAPL, that could
_result in sheens, prior to their being discharged to OU2.

The SRB would consist of a permeable subaqueous reactive mat to treat COCs as the pore
water discharges by advection through the sediments to the surface water of the river
(Figures 4-6 and 4-7). The mat is assumed for cost estimating purposes to be placed over
approximately 150,000 ft2 of sediments in OU2 (Figure 4-7), however modeling would be
required to design the extent and configuration required to mitigate potential risk.

SRBs can include geotextiles, liners, and other permeable elements in multiple layers that
may include the addition of material to attenuate the flux of constituents (e.g., granular
activated carbon or organoclay). Reactive core materials would be encapsulated between
carrier textiles that adhere together to provide integrity. The groundwater that discharges to
OU2 would be treated as it passes through the SRB. A model incorporating site-specific
conditions is critical to predicting the expected feasibility effectiveness, and O&M
requirements of the SRB. Bench-scale testing would be performed to assess the sorptive
‘capacity of the cap material, which would act to decrease constituent flux through the cap.
Reactive barrier treatment may be reversible if adsorption sites are completely used up,
allowing desorption to occur. Monitoring of the SRB would be conducted to predict when
replacement may be required.

The final design of the SRB including the size and material would be highly dependant on
the findings of the SRI and OU2 BERA. Though it would need to be confirmed with bench-
scale evaluations, it is anticipated that the SRB would consist of a combination of
organoclay, apatite, and granular activated carbon. A layer of sand or sand-gravel mix
would be placed over the SRB to hold it in place, along with the provision of an armor layer
(i.e., rocks) to protect the SRB from hydraulic scour conditions due to storm surge flows, if
deemed necessary based on the results of the OU2 sediment stability study

A bathymetric survey would be conducted after placement to establish a baseline elevation
for the area within which the SRB is located. Additional surveys would be performed at 6
months and 18 months after placement to identify bathymetric changes. Coring and analysis
of the SRB would be conducted periodically to determine the vertical profiles of COC
concentrations in the SRB. This information would be used to determine when replacement
of the SRB is required.

Groundwater Monitoring

Details of the groundwater monitoring frequency and post-remediation monitoring network
(number of wells, sampling locations, constituent analysis list) would depend on the final

. remedial design. Once implementation of the remedy has begun, the monitoring network
would be periodically reevaluated. Cost estimating assumptions made including the

- monitoring network and sampling frequency and analytes are included in Appendix C.
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4.2.6 Institutional Controls

Land-Use Restrictions

Alternative 2 reduces exposure to impacted media left in place through placement of
engineered caps and institutional controls. Institutional controls consist of land-use
restrictions for all areas at which COCs remain in place in exceedance of PRGs in soil or
groundwater. Deed notices for each impacted property would be prepared in accordance
with the NJDEP Technical Requirements for Site Remediation (NJAC 7:26E). As part of the land
use restriction, biennial certifications would be submitted to NJDEP while the engineering
and institutional controls remain in place. Institutional controls would require that )
appropriate engineering controls are used to ensure the continued protection of human .
health and the environment before, during and after potential redevelopment.

Capped areas on each property would require periodic inspection by the respective
property owner to ensure that no breaches that could be sources of infiltration and/or direct
contact with soil are present. Institutional controls would necessitate construction
techniques that limit the impact to the cap or require specific restoration to the functionality
of the cap. Additional restrictions may be implemented to limit activities involving
penetration of existing and newly installed caps and NAPL zones. Institutional controls
would establish criteria for new construction and dictate that prior to construction of a
building; a vapor intrusion evaluation would be conducted. Buildings would be required to
be designed to address potential vapor intrusion risks. Institutional controls would also
require that construction workers wear appropriate personal protective equipment (PPE)
and that other measures be taken as necessary during redevelopment or other construction
activities.

A portion of the Quanta and former Celotex properties where concentrations of arsenic .
greater than 1,000 mg/ kg have been detected in soil is currently covered with a multilayer
engineered cap to prevent direct contact and infiltration. If Alternative 2 were implemented,
the existing arsenic cap would remain in place. The capped area would continue to be
inspected periodically by the property owner to ensure there are no breaches that could be
sources of infiltration or direct contact with soil. Inspection and maintenance of the area is
required by AOC CERCLA-02-2003-2014 between EPA and Edgewater Enterprises, LLC.

Groundwater Use Restrictions

As part of this alternative, NJDEP would be requested to determine that a CEA is applicable
to the groundwater at the Site in order to restrict groundwater use (NJAC 7:26E-8.4). The
components of the CEA include the location of the restriction (which includes the potential
migration locations before degradation reduces constituent concentrations to below |
applicable cleanup criteria), the compounds detected over the applicable cleanup criteria
within the restricted area, and the proposed duration of the restriction. This designation
would prohibit future use of the groundwater within this area and would restrict the
installation of wells (other than monitoring wells) in the area for the duration of the CEA.
The CEA would be submitted to and approved by NJDEP and placed within the New Jersey
geographic information system database for the duration of the control. Reapplication for
the CEA would be required every 10 years until the CEA is no longer required because of a
reduction in COC concentrations below PRGs.
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NJAC 7:9-6.6 states that the NJDEP may designate a CEA

...only when constituent standards are not, or will not be met due to (1) natural ground-
water quality; (2) localized effects of a permitted discharge (e.g., effluent limits above the
constituent standards with discharge outside the plume/capture zone); (3) part of a pollution
remedy conducted pursuant to an Administrative Consent Order or other Department
oversight mechanism or program; or (4) an Alternate Concentration approved pursuant to
the New Jersey Pollutant Discharge Elimination System (NJPDES).

According to the NJDEP CEA guidance,

CEAs are typically of limited duration and are related to the term of a permit approval or -
estimated time for completion of a remediation. In some cases (e.g., sites where ground water
has been contaminated by metals from historic fill or other discharges), the Department may
accept a proposal for a CEA of “indeterminate” longevity. If necessary, the term of a CEA
also can be renewed or extended in the context of the permit or program providing
regulatory oversight....The time frame within which a CEA remains in effect can be
indeterminate, but not permanent. The only exception to this is when the GWQS
[groundwater quality standards] are exceeded due to natural water quality. Since the
Department will not require anyone to enhance natural water quality in an aquifer,
permanent CEAs can be established in such areas.

Dredging Restrictions
Institutional controls would be established to restrict dredging or other activities that could
compromise the integrity of the SRB.

4.3 Alternative 3—Containment, Excavation, and In Situ
Solidification/Stabilization

Alternative 3 combines free-phase NAPL recovery using recovery wells and trenches, soil
capping, soil excavation, and solidification/ stabilization. Either a funnel-and-gate system or
PRB would be installed to mitigate potential offsite migration of NAPL. In situ treatment of
dissolved COCs in groundwater discharging to the Hudson River would be by means of an
SRB. This alternative includes the maintenance of existing roads and parking surfaces.
Engineering controls that would reduce the potential\for vapor intrusion under future
conditions are incorporated into this alternative, along with institutional controls to prevent
exposures to soil or groundwater. Alternative 3 addresses principal threats identified in
‘Section 1.10 as described below and shown in Table 4-1:

o Toxicity potential due to direct human contact with principal threat waste is addressed
at NZ-1, NZ-2, and for tar boils through shallow excavation (to 4 feet bgs). Toxicity
potential in the HCAA on the Quanta property and Block 93 North will be mitigated
through solidification/stabilization, which sequesters COCs.

¢ The unoccupied basements of 115 River Road will be converted to a crawl space with .
new subslabs, vapor barriers, and active ventilation. Other occupied buildings willbe
sampled periodically and if vapor intrusion is identified, mitigation will be provided as
needed.
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» Toxicity potential for ecological receptors at OU2 (principal threat risk at NZ-2 and NZ- |
5) is reduced through the installation of a funnel-and-gate system or PRB to isolate the .
NAPL zones from the Hudson River. :

o Mobility poteﬁtial for free-phase NAPL (principal threat risk at NZ-2 and NZ-5) is
reduced through NAPL recovery and a funnel-and-gate system or PRB to isolate the
NAPL zones from the Hudson River.

In situ solidification/stabilization significantly reduces the potential for leaching of COCs
from the low-level threat source materials in the HCAA on the former Celotex property and
areas of collocated NAPL and arsenic source material.

The potential for COCs in groundwater to migrate to surface water is reduced through the
use of an SRB. Human exposure to contaminated soil and groundwater is restricted through
physical barriers and institutional controls. Restoration of the groundwater to drinking
water quality is considered technically impracticable as described in Section 2.5; however,
fate and transport evaluations presented in the final RI (CH2M HILL, 2008a) indicate that -
the contaminant plume is stable.

The following subsections briefly describe the components of Alternative 3.

4.3.1 Non-Aqueous Phase Li.quid

Shallow NAPL in NZ-1 and NZ-2 and areas of tar boils will be excavated to a maximum
depth of 4 feet bgs (Figure 4-7). Free-phase NAPL would be recovered, to the extent
practicable, from recovery wells and trenches as shown in Figure 4-8. Figures 4-9, 4-10, and
4-11 depict this alternative in cross section, and Figure 4-12 shows capping and engmeermg
controls for Alternative 3.

Limited Excavation of Shallow NAPL

Soil from locations at which tar boils have been observed and areas of soft, plastic, or hard
tars in the vadose zone on the Quanta property will be excavated to a maximum depth of 4
feet bgs. The soils in NZ-1 and NZ-2 also have been shown to contain shallow NAPL and
will be excavated to a depth of 4 feet bgs. Figure 4-8 depicts the areas to be excavated as part
of this alternative.

Excavation of the shallow NAPL and tar boils will occur to 4 feet to mitigate potential risk
associated with direct contact during future construction activities. The four-foot depth is
based on the typical depth to groundwater at the site since excavation below the water table
is complicated by the need to manage water. Potential risk associated with soils below 4 feet
will be managed through institutional controls as described in Section 4:3.6. Soil underneath
the 115 River Road building would not be stabilized because the exposure pathway can be
addressed by engineering and institutional controls.

Details of the excavation extents, equipment to be utilized, required excavation stabilization
measures, exact volumes of impacted soil to be removed, and any verification sampling
would be based on predesign investigation and remedial design. Specific stormwater
diversion, soil erosion controls, and air-monitoring requirements would also be assessed
during remedial design. The excavation areas would be backfilled with certified clean fill :
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SECTION 4—DEVELOPMENT OF ALTERNATIVES

material. The Quanta property would then be Cépped with a multilayer vegetative cap as
described in Section 4.3.3, below. :

Emission control techniques such as the use of dust suppressants and minimizing the open
working area of the excavation would be employed as needed to minimize adverse effects
on workers and the community from volatile emissions from soil containing NAPL. Air
monitoring would be required during excavation activities. :

[t is anticipated that the excavated soils would not meet TCLP limits because of lead,
arsenic, and/or benzene content and will need to be disposed offsite as hazardous waste.
Onsite stabilization of soils will be necessary prior to disposal to meet land disposal
restrictions. Soil would be stockpiled, stabilized, and then disposed of at an offsite landfill.
Details of sampling requirements for excavated soils, required treatment, and disposal
options would be finalized during remedial design.

Free-Phase NAPL Recovery

For purposes of this FS, the NAPL recovery system is assumed to include 14 recovery wells
and two recovery trenches installed in OU1 at locations where principal threat NAPL has
been identified (Figure 4-8). The exact number of recovery wells and trenches and their
configuration would be finalized during the design phase of the work, should this
alternative be selected. Recovery wells, trenches, and offsite disposal would be implemented
as described in Section 4.2.1.

NAPL Containment

Treatment of near-shore principal threat NAPL (i.e., NZ-2 and NZ-5) potentially
discharging to the river would be achieved by the installation of either a funnel-and-gate
system (Figure 4-6) using sealed sheet piling and PRBs, or with a full PRB. The method of
NAPL treatment would be determined during remedial design. For cost estimation
purposes, this FS assumes that a funnel-and-gate system would be installed. Installation of -
either system on the former Celotex property may be complicated by the presence of
subsurface boulders that would need to be temporarily removed.

4.3.2 Arsenic-Contaminated Soil

If Alternative 3 is implemented, soils containing arsenic in excess of 336 mg/kg would be
solidified /stabilized in situ to mitigate principal threat waste on the Quanta and Block 93
North properties and to minimize leaching on the former Celotex property. Reagents
designed to change the physical and chemical characteristics and the leaching potential of
the material would be mixed with the soil to a depth of 10 feet bgs on the Quanta and Block
93 North properties, and to the corresponding elevation on the former Celotex property.
Most reagent formulations for in situ solidification/stabilization applications consist of
pozzolanic reagents, although proprietary reagents are often used in conjunction with, or in
instead of, pozzolanic reagents. The product of solidification/stabilization would be a
monolithic mass with high strength, low permeability, and reduced leachability of COCs.
Prior to implementation of solidification/stabilization at OU1, groundwater modeling
would be required to evaluate the effects of the monolith on groundwater flow.

Figure 4-8 depicts the arsenic source areas to be treated with solidification/stabilization.
Surface and subsurface boulders and debris greater than approximately 12 inches in

. {
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diameter interfere with the mixing process. Prior to implementation of in situ mixing, the

solidification/ stabilization area would be cleared of vegetation, large boulders, tank pads, .
and concrete, and these materials would be disposed of offsite. Deeper items of this type

encountered during mixing would need to be excavated. For cost estimating purposes,

offsite disposal of cleared material is assumed to be hazardous. It is assumed that temporary

erosion controls would be installed and that utilities that are present in areas that are to be

stabilized would be relocated.

A portion of the Quanta and former Celotex properties at which concentrations of arsenic
greater than 1,000 mg/ kg in soil have been detected is currently covered with a multilayer
engineered cap to prevent direct contact and infiltration (Figure 4-12). The fill material
above the existing cap, assumed to be approximately 10 feet deep and uncontaminated,
would be removed before soil mixing and set aside for reuse at the Site. The actual amount
of fill material that can be removed would be determined based on an evaluation of the
stability of the adjacent structures and would be finalized during remedial design. It is
assumed for the purposes of the FS that approximately 75 percent of the fill material in the
solidification/ stabilization area could be removed to the depth of the liner (10 feet bgs) and
that.25 percent of the fill material closest to the building could be removed to a depth of 4
feet bgs.

Solidification/ stabilization adjacent to structures (i.e., buildings and roads) would require a
stability analysis to determine the precautions and protective measures required to ensure
that structural integrity is not compromised during implementation. Depending on the
results of the stability analysis, access to the HCAA on the former Celotex property for
treatment may be limited due to the existing building.

Large-diameter (6 feet or greater) augers would be advanced through the targeted soils.
Upon reaching the target depths, reagents would be injected through the augers to treat the
material that is located between the ground surface and the target depth. The augers would
be advanced and retracted through the treatment area several times in an overlapping
pattern to provide for complete mixing. The selection of mixing equipment would be
determined during final design. Auger diameter would depend on depth of drilling,
consistency and hardness of soil, and soil porosity. Vapor suppressant foam and black
plastic or similar materials would be used for dust and vapor management along with noise
reduction coverings to protect workers and the community during construction activities. ,

Prior to implementation of the soil mixing, bench scale testing would be required to

e Develop and optimize a reagent formulation (reagent(s) and their concentrations) that
would achieve the cleanup goals in the area of the arsenic-contaminated soils and the
soil areas where arsenic and NAPL are collocated.

e Determine the amount of expansion that would occur (i.e., increase in volume from
added material and swelling)

 Evaluate physical properties of the soil following solidification/stabilization

e Determine how the chemical reaction for stabilizing the arsenic would impact NAPL.
mobility
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e Evaluate possible interactions between reagents used for ISCO in the NAPL zones and
stabilization in the HCAA (i.e., interactions that may occur in areas where NAPL and
arsenic are collocated)

e Evaluate potential impacts that solidification/ stablllzatlon and the selected reagent(s)
could have on the adjacent structures

Following the completion of the bench-scale tests, the successful mix batches will be tested
onsite in a pilot-scale test. The pilot test plan will include procedures for determining
success of full-scale solidification/stabilization, including evaluation of the potential
implementation challenges and costs that could result from debris and concrete
encountered.

For costing purposes, it is assumed that 15 percent cement by weight and 5 percent ferrous
sulfate by weight (used to precipitate the arsenic as insoluble ferric arsenate) would be used
to solidify and stabilize the target soils in situ, and that the soils would expand 25 percent.

During implementation of the full-scale remedial action, testing would be performed for the
purpose of mix optimization, quality assurance, and verification that the remedy is effective.
Verification sampling details would be developed during remedial design, and may include
tests of compressive strength, permeability, and leachability.

Residents and tenants on the former Celotex property will need to have temporary
relocation of access and entrances during remediation and construction activities. The access
ramp to the property will have to be rerouted during arsenic stabilization.

Upon completion of the solidification/stabilization activities, the stabilized area of the
Quanta property would be graded and covered with either asphalt or soil and vegetative
cover. For costing purposes it is assumed soil and vegetative cover will be used. On the
former Celotex property, the stabilized area will be restored to the previous condition (e.g.,
- parking lot or roadway). The stabilized area on Block 93 North would be graded and
returned to use as a parking lot.

433 Residual Soil

Areas where site-related constituents exceed PRGs in shallow soil would be capped with an
engineered cap to prevent direct contact and to minimize erosion by controlling surface
water runoff. The cap would be placed over the Quanta property and the remaining
remedial areas on the 115 River Road, Block 93 North, Block 93 Central, and Block 93 South
properties, replacing existing asphalt or other material with the engineered cap (Figure 4-
13). Caps are assumed to be comprised of materials as described in Section 4.2.3 for
Alternative 2. ‘

434 Vapor

The basements of the 115 River Road building would be upgraded with engineered subslabs -
and converted to actively ventilated crawl spaces as described in Section 4.2 4.

Vapor intrusion mitigation measures would be installed and maintained in other occupied
buildings, if needed, as determined by periodic indoor air sampling or other vapor intrusion
evaluations.
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4.3.5 Groundwater | , ‘

Groundwater that discharges in the Hudson River, or OU2, would be treated by an SRB and
_ monitored as described in Section 4.2.5.

4.3.6 Institutional Controls

Lénd Use Restrictions

Alternative 3 reduces exposure to impacted media left in place through engineered caps,
NAPL recovery, shallow excavation of NAPL-contaminated soil solidification/stabilization
of arsenic, and institutional controls. Institutional controls would consist of land use
restrictions for all areas at which COCs remain in place in soil or groundwater in
exceedance of PRGs, as described in Section 4.2.6.

Groundwater Usé Restrictiohs

Groundwater use restrictions in the form of a CEA would be implemented as described in
Section 4.2.6 and would remain in place until COC concentrations are below PRGs.

Dredging Restribtions

Institutional controls would be established to restrict dredging or other activities that could
compromise the integrity of the SRB.

4.4 Alternative 4fln Situ SoIidificationIStabiIizat‘ion

The primary component of Alternative 4 is the in situ solidification/stabilization of
principal threat waste, including NAPL and arsenic. In situ treatment of dissolved COCs in
groundwater discharging to the Hudson River would be by means of an SRB. This
alternative includes the maintenance of existing roads and parking surfaces. Engineering
controls that would reduce the potential for vapor intrusion under future conditions are
incorporated into this alternative, along with institutional controls to prevent exposures to
soil or groundwater.

Alternative 4 addresses principal threats identified in Section 1.10 as described below and
shown in Table 4-1:

e Direct contact with principal threat waste at NZ-1, NZ-2, the tar boils, and the HCAA on
the Quanta property and Block 93 North is mitigated in situ through the sequestration of
COCs within a solidified/ stabilized mass :

e The unoccupied basements of 115 River Road will be converted to a crawl space with
new subslabs, vapor barriers, and active ventilation. Other occupied buildings will be
sampled periodically and if vapor intrusion is identified, mitigation will be provided as
needed.

e Mobility potential for free-phase NAPL (principal threat waste at NZ-2 and NZ-5) and
‘toxicity potential for ecological receptors at OU2 is reduced through
solidification/ stabilization, which restricts leaching and migration.
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In situ solidification/ stabilization significantly reduces the potential for leaching of COCs
from the low-level threat source materials in the HCAA on the former Celotex property and
areas of collocated NAPL and arsenic source material.

The potential for COCs in groundwater to migrate tQ surface water is reduced through the
use of an SRB. Human exposure to contaminated soil and groundwater is restricted through
physical barriers and institutional controls. Restoration of the groundwater to drinking
water quality is considered technically impracticable as described in Section 2.5; however,
fate and transport evaluations presented in the final RI (CH2M HILL, 2008a) indicate that
the contaminant plume is stable.

The following subsections briefly describe the corhponents of Alternative 4.

441  Non-Aqueous Phase Liquid

Principal threat NAPL (present at NZ-1, NZ-2, NZ-5, and the tar boils) would be
solidified/stabilized in situ. Figure 4-14 depicts the NAPL areas to be treated with |
solidification/stabilization as part of this alternative. In situ solidification/stabilization is a
straightforward technology that would reduce the toxicity and mobility of principal threat
waste. This method sequesters COCs to reduce the potential for NAPL mobility and
leaching to groundwater. Figures 4-15 through 4-18 depict in cross-section view the NAPL
mitigation measures associated with this alternative. Soil underneath the 115 River Road
building would not be stabilized because the exposure pathway can be addressed via other
means, such as engineering controls.

Prior to implementation of in situ mixing, the solidificatiori/stabilization area would be
cleared of vegetation, large boulders, tank pads, and concrete, and these materials would be
disposed of offsite. Deeper items of this type encountered during mixing would need to be
excavated because boulders and debris greater than approx1mately 12 mches in diameter
interfere with the mixing process.

Based on field experience at this site and preliminary geophysical evaluation; a number of
subsurface structures would also have to be removed (such as concrete slabs and pads,
buried metal, and buried wooden structures) prior to solidification/stabilization
implementation. Within the area of NZ-2, additional geophysical investigation is being
performed as part of the SRI to evaluate the dimensions and characteristics of the known
wooden bulkhead and possible landward bulkheads or former shoreline features.
Depending on the findings of the geophysical survey, alternative methods for
implementation may be used to achieve the solidification/stabilization of NZ-2. The clean
fill material present on top of NZ-5 does not need to be stabilized and will be temporarily
removed prior to remediation.

For cost-estimating purposes, offsite disposal of cleared material is assumed to be
hazardous. It is assumed that temporary erosion controls would be installed and that
utilities that are present in areas that are to be sta'bilized would be abandoned and relocated.

Solidification/ stablhzatlon adjacent to structures (i.e., buildings and roads) would require a
stability analysis to determine the precautions and protective measures required to ensure
that structural integrity is not comprormsed durmg implementation. The results of the

Preliminary Draft _ 4-15



FEASIBILITY STUDY REPORT—OU 1

stability analysis will determine the distance required to be maintained between the
treatment zone and the existing buildings (i.e., 115 River Road). v _ ‘

Solidification/stabilization will be implemented from the shoreline moving inland, so that
equipment remains on unsolidified material. Engineering controls may be required to
address the potential for NAPL migration during implementation.

Large-diameter (6 feet or greater) augers would be advanced to the following target depths
below ground surface, based on NAPL zone characterization and principal threat criteria:
NZ-1 to 11 feet, NZ-2 to 14 feet, and NZ-5 to 25 feet. Upon reaching the target depths,
reagents would be injected through the augers to treat the material that is located between
the ground surface and the target depth. The augers would be advanced and retracted
through the treatment area several times in an overlapping pattern to provide for complete
mixing. The selection of mixing equipment would be determined during final design. Auger
diameter would depend on depth of drilling, consistency and hardness of soil, and soil
porosity. Vapor suppressant foam and black plastic or similar materials would be used for
dust and vapor management along with noise reduction coverings to protect workers and
the community during construction activities.

Prior to implementation of the soil mixing, bench scale testing would be required to

e Develop and optimize a reagent formulation (reagent(s) and concentrations) that would
achieve the cleanup goals

e Determine the amount of expansion that would occur (i.e., increase in volume from
added material and swelling)

e Evaluate physical properties of the soil following solidification/ stabilization

o Evaluate potential impacts that solidification/stabilization and the selected reagent(s)
could have on the adjacent structures

Following the completion of the bench-scale tests, the mix batches that successfully achieve
key performance parameters (e.g., unconfinied compressive strength, permeability, and
leachability) will be tested onsite in a pilot-scale test. Key reasons for conducting the pilot
test would be to (1) determine the optimal reagent mix, (2) confirm corresponding cost-
effectiveness under full-scale conditions, and (3) confirm compatibility with redevelopment
objectives. A pilot test will be developed that include procedures for determining the
success of full-scale solidification/stabilization and for evaluating the potential
implementation challenges and costs that could result from debris and concrete
encountered.

For costing purposes, it was assumed that 15 percent cement by weight would be used to
solidify/stabilize the NAPL soils in place and the treated soils would expand by 25 percent. i
During implementation of the full-scale remedial action, testing would be performed for the
purpose of mix optimization, quality assurance, and verification that the remedy is effective.
Verification sampling details would be developed during remedial design, and may include
tests of compressive strength, permeability, and leachability.

Source material that is located outside the solidification/stabilization area on the Quanta
property would be addressed as described below. The solidification/ stabilization areas on ‘
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outline is representative of the modeling.

3. Observed intervals of NAPL are based on visual
evidence in boring logs in addition to TarGOST
(LIF) responses (>49.1% RE).

4. Water table elevation depiction based on synoptic
measurements taken in October 2006.

5. Dashed lithology lines are inferred from data and
observations.

6. ft. = feet
amsl = above mean sea level

7. 115 River Road dimensions are estimated.
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SECTION 4—DEVELOPMENT OF ALTERNATIVES

the former Celotex property (NZ-5) and 115 River Road (portion of NZ-1) would be graded
and restored to their previous conditions (parking lots). On the Quanta property, stabilized
areas would be covered with either fill material or asphalt. -

4.4.2  Arsenic-Contaminated Soil

Soil areas containing arsenic in excess of 336 mg/kg would be solidified/stabilized in situ,
as described in Section 4.3.2, to mitigate principal threat potential risk on the Quanta and
Block 93 North properties and to minimize leaching on the former Celotex property. Figure
4-14 depicts the areas to be treated with solidification/stabilization as part of Alternative 4.

443  Residual Soil

Areas within which site-related constituents exceed PRGs in shallow soil would be capped
with an engineered cap, eliminating the direct contact exposure pathway for this Enedium
and minimizing. The cap would be placed over the Quanta property and the remaining
outdoor remedial areas on the 115 River Road, Block 93 North, Block 93 Central, and Block
93 South properties, replacing existing asphalt or other material with the engineered cap
(Figure 4-19). Caps are assumed to be comprised of materials as described in Section 4.2.3
for Alternative 2. ‘

444 Vapor

The basements of the 115 River Road building would be upgraded with engineered subslabs
and converted to actively ventilated crawl spaces, as described in Section 4.2.4.

Vapor intrusion mitigation measures would be installed and maintained in other occupied
buildings, if needed, as determined by periodic indoor air sampling or other vapor intrusion
evaluations. : : :

445 Groundwater

Groundwater that dischérges in the Hudson River, or OU2, would be treated by an SRB as
described in Section 4.2.5and preliminarily depicted in Figure 4-20.

Details of the groundwater monitoring frequency and post-remediation monitoring network
(number of wells, sampling locations, constituent analysis list) will depend on the final
remedial design. Once implementation of the remedy has begun, the monitoring network
would be periodically reevaluated. Cost estimating assumptions made including the
monitoring network.and sampling frequency and analytes are included in Appendix C.

4.46 Institutional Controls

1

Dredging Restrictions

Institutional controls would be established to restrict dredging or other activities that could
compromise the integrity of the SRB.

Land Use Restrictions

Alternative 4 would reduce exposure to impacted media left in place through the use of
engineered caps, solidification/stabilization of NAPL and arsenic, and institutional controls.
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SECTION 4—DEVELOPMENT OF ALTERNATIVES

451 Non-Aqueous Phase Liquid

Shallow NAPL present in NZ-1, NZ-2, and the tar boils would be excavated to a depth of
4 feet bgs. Free-phase NAPL would be recovered, to the extent practlcable, from recovery
wells and trenches. The approximate location of excavations, NAPL recovery wells, and
NAPL recovery trenches are depicted in Figure 4-21. Figures 4-23 through'4-26 depict in
cross-section view the NAPL mitigation measures associated with this alternative.

Free-Phase NAPL Recovery

For purposes of this FS, the NAPL recovery system is assumed to include 14 recovery wells
and two recovery trenches installed in OU1 at locations where principal threat NAPL has
been identified (Figure 4-8). The exact number of recovery wells and trenches and their
configuration would be finalized during the design phase of the work, should this
alternative be selected. Recovery wells, trenches, and offsite disposal would be implemented
as described in Section 4.2.1.

!

Limited Excavation of Shallow NAPL

Soil from locations at which tar boils have been observed and areas of soft, plastic, or hard
tars in the vadose zone on the Quanta property would be excavated to a maximum depth of
4 feet bgs. In addition, the soils in NZ-1 and NZ-2, which have been shown to contain
shallow NAPL, would be excavated to a depth of 4 feet bgs. Soil underneath the 115 River
Road building would not be excavated because the exposure pathway can be addressed via
institutional and engineering controls. Figure 4-21 depicts the areas to be excavated as part
of this alternative. Excavation would be conducted as described in Section'4.3.1.

In Situ Chemical Treatment

While there are several options available for treating residual NAPL in place, for purposes
of this FS the use of ISCO has been assumed as the in situ treatment option. ISCO has been
used at coal tar sites and it provides a useful analog for other in situ treatment options. ISCO
involves the addition of chemical oxidants, such as Fenton's reagent (hydrogen peroxide
plus ferrous sulfate), to chemically oxidize organic COCs to carbon dioxide and water. The
reagent would be injected through boreholes on a grid of locations throughout the NZ-1,
NZ-2, and NZ-5 areas (Figure 4-24). The oxidant would also be injected at varying depth
intervals based on the location of NAPL in the subsurface. Application of ISCO may be
complicated or, in some areas, prevented by the presence of boulders or other subsurface
obstructions, particularly on the Quanta and former Celotex properties.

A bench-scale treatability test using both Fenton’s reagent and sodium persulfate was
conducted by Geo-Cleanse® International, Inc. (Kenilworth, N.J.) on site-specific media to

e Determine if ISCO is likely to be applicable for source zones, residual 1mpact areas, or
both - . I

e Determine the relative ability of Fenton's reagent and sodium persulfate to ox1dlze
VOCs and SVOCs in soil and groundwater from the site

* Quantify the reduction of VOC and SVOC concentrations in. 5011 and groundwater after
treatment with ISCO

Preliminary Draft ) 4-19
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necessary based on indoor air investigations.

4. Surface soils south of 115 River Road will be
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recoverable NAPL.
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TarGOST responses and where NAPL was
observed in a well.

3. Gradation for NAPL and tar boils shading is
approximated for visual de?iction and does not
reflect actual modeling. Only extent of NAPL
outline is representative of the modeling.

4. Observed intervals of NAPL are based on visual
evidence in boring Io?s in addition to TarGOST
(LIF) responses (>49.1% RE).

5. Water table elevation degiction based on synoptic
measurements taken in October 2006.

6. Dashed lithology lines are inferred from data and
observations.

7. Final extent of NZ-2 will be determined based on
results of SRI investigation.

8. ft. = feet
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outline is representative of the modeling.

4. Observed intervals of NAPL are based on visual
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5. Water table elevation depiction based on synoptic
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‘ CH2MHILL
-

ALTERNATIVE 5
CROSS-SECTIONC - C’

Quanta Resources Superfund Site
Operable Unit 1
Edgewater, New Jersey

December 19, 2008 FIGURE 4-25

MKE \WAVE\PROJ\GIS\HONEYWELL\QUANTA\REPORTS\363725_QUANTA_2008FS_REPORT\MAPFILES\CROSS-SECTIONS121908\ALT5\4-25_ NAPL TREATMENT & CONTAINMENT ALT 5 OU1 CROSS SECTION C-C.MXD 12/17/2008 14:37:26




®
3 -
<
3 — .
3 l< y o .
ol - NZ-1 - 2
. g o <q 2 g § Former Celotex
] ; : g 88 $31 e o8 Zi
R 5 §§ £33 ;g’; FE% dd & 2d
] 18 . 3 APPROX. HCAA
] AL e | LINER LOCATION
i RR Well Zone =
il O
¢ ——1 Former Lever Bros.
— 2N
- /77K : GAA AL
5 | ..
g Q= 4 PaVal T
o i : -. RS = == = == = = =
5 - . ] 7‘-'.,.‘.'.-6' -
_.4 :‘ R/
= /-/‘ !' ! I - \ PEAT ----------
o : -------- il pEAT / = A
i II NATIVE SAND
N \ ‘ |
]
g __J ; Stratigraphy
= 1= 10 B A
- Vertical pEN Silty-Clay
] Horizontal STIFF SILTY CLAY . Native Sand
- [J Peat
g —
0 50 100 150 200 250 300 350 400

-10.0 0.0 10.0 20.0 30.0
ft. amsl

-20.0

-30.0

LEGEND
l Water Table

Interval of Observed
NAPL

I Recovery Well

Extent of NAPL I Sentinel Well

Considered Principal i

Threat Waste - Tar Boils

Extent of NAPL == Arsenic Liner

Considered Low Level == Engineered Cap

Threat Waste =3 Inspect/Maintain
Road Surface

ﬁ Arsenic Extent

J (2 336 mg/kg)
m Excavation
[:I ISCO Treatment
Xy In Situ Solidification/Stabilization

Material to be removed prior

to Solidification/Stabilization

or Foundation
Asphalt or Fill Cover

i
WS Restored Surface

©® N o o

Plan view of the Quanta Resources Superfund Site

Note:
1. Extent of NAPL is not representative of recoverable
NAPL

2. Recovery wells were located based on highest

TarGOS

responses and where NAPL was observed
ina well.

3. Gradation for NAPL and tar boils shading is

approximated for visual depiction and does not
reflect actual modeling. Only extent of NAPL
outline is representative of the modeling.

4. Observed intervals of non-aqueous phase liquid

(NAPIE) are based on visual evidence in borinﬂ IOF?ES
in addition toTarGOST (LIF) resgonses (>49.7% RE).
Water table elevation depiction based on synoptic
measurements taken in October 2006.

. Dashed lithology lines are inferred from data and
observations.

ft. = feet

amsl| = above mean sea level

. 115 River Road dimensions are estimated.

‘ CH2MHILL
-

ALTERNATIVE 5
CROSS-SECTION D - D

Quanta Resources Superfund Site
Operable Unit 1
Edgewater, New Jersey

December 19, 2008 FIGURE 4-26

MKE \WAVE\PRONGIS\HONE YWELL\QUANTA\REPORTS\363725_QUANTA_2008FS_REPORT\MAPFILES\CROSS-SECTIONS 121908\ALT5\4-26_ALT 5 CONTAINMENT CROSS SECTION D-D.MXD 12/17/2008 10:46:01




SECTION 4—DEVELOPMENT OF ALTERNATIVES

months to 1 year apart). Similar restrictions apply to Fenton’s, since it would not be safe to
inject at more than about 15 percent solution. The high oxidant demand required to
appreciably reduce VOC and SVOC concentrations (albeit not to levels low enough to
approach preliminary remediation goals) apply to any chemical oxidation technology for
the site, not only Fenton's and persulfate.

Although oxidation was the primary mechanism for loss 6f VOCs and SVOCs, even small
amounts of increased volatilization may pose potential risks associated with vapor
intrusion, which would need to be evaluated and controlled during field implementation.
The increases in arsenic concentrations observed in the silty sand samples as a result of
ISCO would also need to be monitored and managed during field implementation. The
potential for mobilization of currently residual NAPL as a result of the heat of reaction and
the physical injection of reagents will need to be thoroughly evaluated prior to field .
implementation. Engineering controls would need to be robust enough to mitigate the
potential risk of NAPL mobilization.

Relocation of occupants in nearby buildings during oxidation is not anticipated to be
required. Implementation of engineering controls to control the generation and migration of
vapors during subsurface chemical reactions will be required to protect the community and
ecological receptors in the Hudson River. The presence of subsurface features and nearby
utility corridors (along River Road) could provide preferential vapor pathways, creating
potential vapor intrusion risks and reducing the effectiveness of vapor mitigation measures.
These potential risks would require management through engineering controls.

The potential for structural destabilization as a result of ISCO injection near buildings or
other surface features and subsurface utilities is a concern, and additional evaluation during
pilot-testing and remedial design would be required if this alternative was selected.

Details of the injection patterns, quantity of injectors, and quantlty of reagent would be
determined during remedial design following treatability pilot testing. The results of the
pilot test will have an impact on the final alternative cost. Assumptions used for costing
purposes are included in Appendix C.

4.5.2  Arsenic-Contaminated Soil

Soil areas containing arsenic in excess of 336 mg/kg would be solidified/stabilized in situ,
as described in Section 4.3.2, to mitigate principal threat potential risk on the Quanta and
Block 93 North properties and to minimize leaching on the former Celotex property. Figure
4-22 depicts the areas to be treated with solidification/stabilization as part of Alternative 5.
Following completion of the solidification/stabilization, a cover (asphalt or fill) would be
placed over the treated area

453 Residual Soil

Additional areas where site-related constituents exceed PRGs in shallow soil would be
capped with an engineered cap, eliminating the direct contact exposure pathway for this
medium, and minimizing erosion. The cap would be placed over the Quanta property and
the remaining outdoor remedial areas on the 115 River Road, Block 93 North, Block 93
Central, and Block 93 South properties, replacing existing asphalt or other material with the
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.

engineered cap (Figure 4-27). Caps are assumed to be comprised of materials as described in
Section 4.2.3 for Alternative 2. '

4.54  Vapor .
The basements of the 115 River Road building would be upgraded with engineered subslabs
and converted to actively ventilated crawl spaces as described in Section 4.2.4.

Vapor intrusion mitigation measures would be installed and maintained in other occupied
buildings, if needed, as determined by periodic indoor air sampling or other vapor intrusion
evaluations. :

4.5.5 . Groundwater

Groundwater that discharges in the Hudson River, or OU2, would be treated by an SRB as
described in Section 4.2.5 and preliminarily depicted on Figure 4-20. '

4.5.6 Institutional Controls

Dredging Restrictions

Institutional controls would be established to restrict dredging or other activities that could
compromise the integrity of the SRB.

Land Use Restrictions

Alternative 5 reduces exposure to impacted media left in place through placement of '
engineered caps, solidification/ stabilization of NAPL and arsenic, and institutional controls.
Institutional controls would consist of land-use restrictions as described in Section 4.2.6.
However, since the arsenic cap would no longer be in place, the inspection and maintenance
requirements in AOC CERCLA-02-2003-2014 between EPA and Edgewater Enterprises,
LLC, would no longer apply.

Groundwater Use Restrictions

Groundwater use restrictions in the form of a CEA would be implemented as described in
Section 4.2.6 and would remain in place until COC concentrations are below PRGs.

4.6 Alternative 6—Excavation

Alternative 6 combines excavation of principal threat waste and the HCAA on the former
Celotex property with capping of residual soils. In-situ treatment of dissolved COCs in
groundwater discharging to the Hudson River would be treated by means of an SRB. This
alternative also includes the maintenance of existing roads and parking surfaces and
implementation of institutional controls and vapor mitigation measures.

Alternative 6 addresses principal threats identified in Section 1.10 as described below and
shown in Table 4-1:

 Toxicity potential due to direct human contact with source material (principal threat
waste at NZ-1, NZ-2, tar boils, and the HCAA on the Quanta property and Block 93
North) will be mitigated through excavation and offsite disposal.
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* The unoccupied basements of 115 River Road will be converted to crawl spaces with
new subslabs, vapor barriers, and active ventilation. Other occupied buildings will be
-sampled periodically, and if vapor intrusion is identified, mitigation will be provided as
needed. :

* Mobility potential for free-phase NAPL (principal threat risk at NZ-2 and NZ-5) and
toxicity potential for ecological receptors at OU2 is eliminated through the excavation
and offsite disposal of source material. '

Excavation and offsite disposal prevents the leaching of COCs from the low-level threat
source materials in.the HCAA on the former Celotex property and areas of collocated NAPL
and arsenic source material. "

The potential for COCs in groundwater to migrate to surface water is reduced through the
use of an SRB. Human exposure to contaminated soil and groundwater is restricted through
physical barriers and institutional controls. Restoration of the groundwater to drinking
water quality is considered technically impracticable, as described in Section 2.5; however,
fate and transport evaluations presented in the final RI (CH2M HILL, 2008a) indicate that
the contaminant plume is stable. : ' o

- The following sections provide a brief description of the components that are incorporated
into Alternative 6. ‘ '

461  Non-Aqueous Phase Liquid

Soil from locations at which tar boils have been observed and areas of soft, plastic, or hard
tars in the vadose zone on the Quanta property would be excavated to a depth of 4 feet bgs.
The remaining accessible portions of NAPL zones posing a principal threat would be
excavated to depths defined in Section 1.7.1 and disposed offsite. For costing purposes, it is
assumed the existing wooden bulkhead would not need to be removed; however, this will
need to be confirmed in the remedial design. Soil underneath the 115 River Road building
would not be excavated because the exposure pathway can be addressed via institutional

. and engineering controls.

Figure 4-28 depicts the areas to be excavated as part of this alternative. Figures 4-29 through
4-32 depict this alternative in crosssection view. Excavations below 4 feet would require
dewatering: Water extracted for dewatering would be treated onsite and discharged to the
Hudson River. '

Large-scale excavations requiring dewatering may result in unforeseen impacts to the site.
Such impacts may include additional release of site-related constituents including NAPL
into OU2 and potential mobilization of previously stable NAPL. Engineering controls
would need to be robust enough to mitigate the potential risk of erosion or NAPL
mobilization. ' o

Air monitoring would be important during excavation and to evaluate the appropriate PPE
for workers. In addition, emission control techniques such as the use of dust and odor
suppressants and minimizing the open working area of the excavation would be employed

as needed to minimize adverse effects on workers and the community from volatile
emissions of NAPL. Relocation’of occupants in nearby buildings is not anticipated, .
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however, contingency plans would be developed during remedial design in the event that
air monitoring suggests temporary relocation is needed. Mitigation measures to reduce
adverse impacts to the community from increased truck traffic would need to be evaluated
and incorporated into the remedial design.

Soils remaining in place on each property after excavation have been assumed for costing
purposes to be left in place beneath backfilled soil cover. Institutional controls would be
implemented for all properties to prevent contact with deep residuals left in place following
excavation. '

The potential for structural destabilization as a result of excavation near buildings or other
surface features and subsurface utilities is a concern, and additional evaluation during

remedial design would be required if this alternative was selected. The costs of shoring have
been included in the cost estimate for Alternative 6.

Details of the excavation extents, equipment to be used, required excavation stabilization
measures, and exact volumes of impacted soil to be removed would be based on pre-design
investigation and/ or remedial design. A verification sampling plan describing the approach
to be used to determine the extent of excavations would be finalized during the design
phase. Specific stormwater diversion, soil erosion controls, and air monitoring requirements
would also be assessed during remedial design, as would controls for mitigating the
potential risk of NAPL mobilization to the river. The excavation areas would be backfilled
and compacted with certified clean fill material.

Based on a comparison of the NAPL chemical c<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>